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SOLAR HEATING AND HOT WATER SYSTEM 
JAMES HURST ELEMENTARY SCHOOL 
SCHOOL BOARD, CITY OF PORTSMOUTH 
PORTSMOUTH, VIRGINIA 


ABSTRACT 


Application 
System Type 
Collector Type 
Collector Manufacturer 
Collector Area 
Storage Capacity 
Building Load 
BTU's Produced 
Building Ovmer 
Architect 


Contractor 

INTRODUCTION 


Space and water heating 
Active 

Flat plate liquid 
InterTechnology/Solar Corp. 

3,630 sq. ft. (gross) 

6,000 gal. 

636.37 X 10^ BTU/Yr. 

367.48 X 10^ BTU/Yr. 

Portsmouth Public Schools 
Williams and Tazewell & Assoc., Inc. 

(a) InterTechnology/Solar Corp. 
(Solar Consultants) 

(b) Vansant & Gusler 
(Consulting Engineers) 

Pittman Mechanical Contractors 


James Hurst is a 63,525 sq. ft. facility housing 842 kindergarten through 
fourth grade students. The lower floor was designed as an open configuration 
with six large teaching pods, administration, cafeteria and other support 
services; while the second floor has thirteen self-contained classrooms. 

The building has a steel structure with concrete slab floors. The ex- 
terior walls are 6" metal studs with face brick or foam core, composite metal 
wall panels. The roof is steel deck with rigid insulation and built-up roof- 
ing membrane. The building construction complies with ASHRAE standard 90-75. 
The Uq value for walls is 0.143 Btu/hr-ft2°F whereas the ASHRAE standard re- 
quires a maximum Uq of 0.30 Btu/hr-f t2°F. The Uo value for the roof construc- 
tion is 0.090 Btu/hr-ft2°F whereas the ASHRAE standard requires a maximum Uq 
value of 0.096 Btu/hr-f t2“F. 

The building was originally designed in 1976 to accommodate solar collec- 
tors on a south facing portion of the roof sloped at 53°. The building was 
completed in 1978 and the solar collection system was installed in 1979. 

Figure 1 is a photograph from the southwest showing the collector array. 


DESIGN PHILOSOPHY 


The building is zoned into 4 heating/cooling areas. Each area has an air- 
handling unit that is monitored and controlled by a Honeywell DELTA 1000 
Central Control and Monitoring System. The ground floor has a perimeter zone, 
an internal zone and a zone for only the cafeteria/multi-purpose area. The 
second floor is a single zone. Back-up heating is provided by an oil fired 
boiler. 


( 1 ) 




Completed Installation 
View from Southwest 



The solar system is a draindovm water type that provides space heating 
and hot water. Thermal storage is provided by an insulated steel tank in a 
storage shed attached to the school. For space heating, the solar heated 
water is pumped from the storage tank to heating coils in three of the air 
handling units (the cafeteria zone does not have solar heating coils) . Solar 
water is pumped to a shell and tube type heat exchanger for domestic hot water 
preheating. 

Figure 2 shows a schematic of the final system design. Freeze protection 
is provided by the deactivation of pump P-1 which allows the water in the 
collectors to drain down to the storage tank when the exterior temperature is 
less than 50 and the collector plate temperature is less than 20 greater 
than the storage tank water. 

The collector area and storage capacity were originally sized at 4,400 
sq. ft. and 7,100 gal. respectively. These were optimization figures based on 
an assumed "should cost" figure of $10/sq. ft. for collectors and $0. 70/gal. 
for storage. To meet budget constraints, this was reduced to 3,600 sq. ft. 
of collector and 6,000 gal. storage capacity. 

PROJECT STATUS 


The system installation was virtually completed in December and became opera- 
tional in January of 1981. No major problems have been encountered during 
the first few months of operation. 
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PROJECT MILESTONES 


January 1978: 

June 1978: 

September 1978: 
October 1978: 
December 1978: 
March 1979: 

August 1979: 

December 1979: 

December 1979: 
January 1980: 
May 1980: 
December 1980: 

December 1980: 


Proposal submitted to DOE by Portsmouth 
Public Schools. 

Proposal selected as solar demonstration 
project. 

Cooperative agreement executed. 

Engineering and design began. 

Solar collectors (only) bid. 

Final Design Review (system and 
installation) . 

System installation bid and all bids 
rej ected. 

System installation rebid, all bids 
rej ected . 

System rebid. 

Contract awarded. 

Construction began. 

System installed, operational testing 
began. 

Acceptance test. 
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APPENDIX A: ACCEPTANCE TEST 
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ACCEPTANCE TEST PLAN 


PROJECT NAME: James Hurst Elementary School 

PROJECT LOCATION: Portsmouth, VA. 

DATE OF TEST: December 8, 1980 

INSPECTOR; F. Hawkins-Portsmouth City Schools 

J. Haukins-Marshall Space Flight Center 
N. Brittle- Inter Technology Solar Corporation 


1. SYSTEM INSTALLATION 


A. Verify that collectors are installed per plans and specifications. 

COMMENTS: 192, Inter Technology/Solar brand, Mark V collectors in 

16 arrays of 12 collectors each. 

B. Verify that horizontal runs of solar water supply and return 
pipes are sloped for drain down. 

COMMENTS; O.K. 


C. Verify that collectors were pressure tested after installation 
at 1% times anticipated operating pressure. 

COMMENTS; O.K.; Max. anticipated operating pressure is 20 psi. 
Collectors tested at 50 psi. 


D. Verify that piping and heating coils have been pressure tested 
at 100 psi. 

COMMENTS: O.K. 

E. Verify that DHW heat exchanger is Installed per plans and 
and specifications. 

COMMENTS: O.K.; Adamson Company model HE-503-T 

F. Verify that solar storage tank is sized and Installed per plans 
and specifications. Verify that tank carries an ASME seal. 

COMMENTS; Adamson 6,000 gallon 
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2. SYSTEM OPER/iTION 


A. Set collector sensor tenperature to .tbove storage tank 

o 

temperature. Slowly bring collector temperature no to 20 above 
tank temperature. Pump P-I sbould start. 

COMMENTS: Storage tank temperature=119^F. 

Collector sensor temperaturc-127°r. 

Collector sensor artificially elevated to lAO^F. 

Pump P-1 started. O.K. 


B. Note collector sensor temperature; bring solar tank temperature 
up to V7lthin 3*^ of, collector tenperature, pump P-1 should stop. 

COMMENTS: Collector sensor t(jriperaturq=l^A°F , 

Tank sensor temperature -138 F. 

Tank sensor artificially elevated to 140'^F. 

Pump P-1 should shut off 

O.K. 


C. With pump P-1 operating and collector sensor temperature 
artificially set above 200*^; bring tank sensor up to 180°. 
Pump P-1 should stop. 

COMMENTS: O.K. 


D. Establish trtie tank temperature. Bring collector sensor 
temperature doxm to 3° above tank temp(*raturc. Pump P-1 
should stop. 

COMMENTS: Tank temperature = 122°F. 

Collector temperature artificially lowered to 127°F. 
Pump P-1 should shut off. O.K. 


E. Set control on outdoor thermostat at 5 -10° above ambient 

temperature. Set control on storage tank thermostat to within 
50° of out door thermostat setting. Pump P-2 should activate 
after a 15 minute delay. 

COMMENTS: O.K. 


F. Ensure pump P-2 is not activated. Pump P-3 should start when 
storage tank temperature is raised 30 above heat exchanger 
temperature. (Temporary thermometer may be used to check heat 
exchanger temperature.) 

COMMENTS: Heat exchanger temperature =90° 

Artificially decrease and then elevate storage 
tank temperature to 124 . 

Pump P-3 activates. O.K. 
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G. De-energize Pump P-3 and time drain down from collectors. 

COMMENTS: O.K. actual drain down = 12 min. 

design drain down = 15 min. 
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APPENDIX B: EQUIPMENT, OPERATION AND MAINTENANCE DATA 
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STORAGE TANKS 
AND 

HEAT EXCHANGERS 
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ADA! ISON COMPANY, INC. 

Bello Isle 

Richmond, Virginia 23219 

Customer PITTMAN MECHANICAL CONTR ACTORS 

P. 0. No. JAMES HURST 101 

Mfg. Job No. HE-503-T 

Installation - Operation - Maintenance 
LAYOUT AND INSTALLATION 

Clearances ; Sufficient space must be provided for maintenance. Space approxi- 
mately equal to the length of the unit should be provided at the fixed tube 
sheet end of removable bundle exchangers. With non-removable bundles, this 
space can be at cither end for tube replacement and the operation of cleaning 
tools. 

Adequate space should be provided around channels for aligning parts and handling 
tools. 

Cleanliness ; Before installing, inspect all openings for foreign matter. 

Setting and Alignment ; the exchanger should be installed in the position shovm 
on the assembly drawing. Generally, horizontal units should be level and vertical 
units should be plumb. Foundation bolts in one support should be slightly backed 
off. Oversized bolt holes allow movement to compensate for thermal expansion. 

Piping ; Pipe size should be selected after consideration of the entire' system. 
Exchanger connections are sized on entrance considerations and are not necessarily 
suitable or required for the rest of the system. 

Connections should be made according to the assembly dra^^ing. Piping should be 
properly aligned and supported and adequate provision made for thermal expansion. 
This is particularly important for single pass internal floating heads, outside 
packed herds and fixed tube sheets with shell expansion joints. In these designs, 
if proper precautions are not taken, pipe thrust is absorbed directly at the tube 
joints and can cause serious damage. 

Condensate piping from condensers and steam heated units should be run and pitched 
to assure complete drainage of the vapor space. 

Vents and Drains ; Proper venting is essential for the operation of any exchanger 
and adequate drainage can be important for corrosion control. Both are preferably 
run to atmosphere if the fluids involved permit. 0therv7ise, they should be run 
to areas of lower pressure with no pockets or obstructions to restrict flow. 

Always drain a unit completely when it is to be shut down under freezing conditions 

Appurtenances ; Relief valves should be installed to protect the exchanger from 
over-pressure due to thermal expansion, failure of internal parts or external con- 
trols. They should be installed directly on the exchanger or in the piping 
immediately adjacent. There should be no intervening valves and the discharge 
should be conducted to a safe place. 

Thermometers and pressure gages should bo Installed at inlet and outlet so that 
operating conditions can be checked and performance and fouling evaluated. 



Appurtenances (Continued ) ; 


Control valves should be carefully selected to be sure required pressures and 
temperatures are maintained in the exchanger. 

Water gage glasses should be provided on condensers and steam heated units to 
indicate failure in the condensate drainage system. 

Traps on condensing units should be carefully selected and installed according to 
manufacturer's recommendations. Take into account the operation of control valves 
when specifying the operating conditions for traps. Install a trap for each 
exchanger. Do not manifold several exchangers into one trap. 

OPERATION 


Before starting up, the system should be checked for correct piping and proper con- 
trol and safety devices. 

The following procedure is generally applicable to all heat exchangers: 

(1) Start the moderate temperature fluid and operate vents to remove trapped air. 

(2) Gradually start the extreme temperature fluid, allowing the exchanger to 
adjust its temperature slowly. Operate the vents. 

(3) THien shutting down, stop the extreme temperature fluid first, then the 
moderate temperature fluid. Operate the drains. 

(4) Avoid thermal shock due to rapidly altering the flow of either stream, 
unless the unit is specifically designed to withstand this type of service. 

(5) Be sure all condensate is drained from steam units before admitting steam 
to avoid water hammer. 

(6) VThen the exchanger has reached operating conditions, check all bolted con- 
nections for tightness. 

(7) Record operating pressures and temperatures for future reference. Loss 
of capacity and increase of pressure drop will indicate the progress of 
fouling. 

(8) Internal leaks will be indicated by contamination of the low pressure 
stream. External leaks can usually be seen or heard. To locate leaks, 
follov7 procedure for testing a repaired exchanger. 


REPAIRS 


Cleaning : The method of cleaning will be dictated by the composition of the dirt 
or scale, its location and the type of exchanger. Each cleaning job must be con- 
sidered individually with the help of cleaning tool manufacturers and chemical 
cleaning contractors. 

Generally, the tube side of exchangers can be cleaned mechanically, except for 
U-tubes where the small radius inside bends are usually not cleanable. 
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REPAIRS (Continued) ; 


Removable bundles with tubes on square pitch can be cleaned mechanically on the 
shell side. Removable bundles with triangular pitch can sometimes be cleaned by 
jetting but generally these and non-removable bundles must be cleaned chemically 
on the shell side. 

Mechanical cleaning tools must be applied carefully to avoid cutting or otherwise 
damaging the tubes. Sharp, hard cleaning tools should be avoided. 

Chemical cleaning solutions must be used with care and completely flushed out to 
avoid corrosion damage. Never use cleaning solutions containing hydrochloric 
acid on galvanized exchangers. 

Tube Bundle Removal : - Caution - Before attempting to dismantle a heat exchanger, 

be sure internal pressure is relieved. Remote valves should be locked closed. 

Remove channels and floating head cover. On double packed units, remove the 
retaining ring. On outside packed units, back off on the packing gland. 

Small bundles can usually be pulled manually after starting with Jackscrews or 
a pry. When using a pry, be careful not to damage gasket faces. Large bundles 
may be pulled with a chain fall. 

On floating tube sheet units a jack can be used at the floating end to start the 
bundle. Use a soft wood filler to protect the floating tube sheet and apply the 
jack to a bearing plate against the wood filler. When the bundle is started, 
make the chain fall fast to strong-backs set behind the fixed tube sheet. The 
strong-backs distribute the pull over the tube sheet and help prevent pocking of 
the bundle. The chain fall can also be made fast to rods run through the tubes 
and attached to the bearing plate at the floating tube sheet. 

On single tube sheet exchangers, the bundle must be pried out until a strong-back 
can be bolted to the face of the tube sheet. The strong-back must include enough 
tube sheet bolt holes to prevent bending of the tube sheet. 

In all cases the bundle must be pulleil straight out and supported as it is removed 
to prevent damage to tubes and baffles, or scoring of packed tube sheets. 

Use wide slings or cradles when handling the bundle to prevent damage to individual 
tubes. 

Tube Replacement ; Where a small portion of the bundle is concerned, it may prove 
more practical to plug defective tubes than to replace them. Plugs can be supplied 
by the Company or purchased locally. 

The following procedure is generally acceptable for average exchangers of ordinarj^ 
materials. For large units and stronger materials, better tooling x;ill probably 
be justified and may be necessary. In these cases follow the recoraraendati ens or 
the tool manufacturer. 

(1) Face off the tube ends flush with the tube sheet with a cut-off tool. 

(2) Loosen one end of the tube with a knock-out tool, then drive the tube 
out from the other end. Some judgment is required here and several 
tries may be necessary before the tube can be driven out. If an inner 
tube of a U-tube bundle is to be removed it \;ill be necessary to remove 
some outer tubes to gain access to the faulty one. 



Tube Replacement (Contir m-^fQ • 


(3) Clean the tube hole of all tube material and dirt. 

(4) Insert the new tube so tlint it projects 1/16” beyond the face of the 
tube sheet and roll. Tube roilmg is a skilled job and must be done 
carefully. Lubricate the roller \;ell and keep it clean. Ho not ovo’*- 
expand the tubes. If the maintenance department is not experienced 

in tube rolling, it will probably be more satisfactory to return the 
bundle to the manufacturer for repaiis. 

Reassembly and Testing ; Clean all gasket faces and use new gaskets of the same 
material, thickness and dimensions as originally supplied. Pull up bolts onJy 
enough to produce a tight seal, alternating between diametrically opposed bolts 
to keep flange faces parallel. Bo not over-stress bolts or flanges. VJhen 
replacing bolts be sure to use the same alloy and grade as originally supplied. 

Heat exchangers are usually tested for tightness V7ith water. Do not pressurize 
an exchanger with gas until it has been tested up to the gas pressure with a 
liquid. Do not exceed the test pressure stamped on the nameplate of the 
exchanger. 

To test tube joints, fill and pressurize the shell side with the channels re- 
moved to expose the tube ends. Have the shell side packing ring and retaining 
ring in place on double packed units. A special test fixture is required for 
internal floating heads. Leaking tube joints can be rolled lightly. Do not 
over-roll. 

Replace the channels and pressurize both shell and tube sides to test flange 
joints. 

Be careful to protect instruments and fixtures which are not designed for the 
test pressure. 

Tools : Cut -off and kn^ck-out tools and tube expanders can be supplied by the 

manufacturer. 

Routine Inspection : Exchangers should be painted and inspected periodically 

for corrosion. Check for corrosion, particularly around connections and under 
insulation. 
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THIS SUBMITTAL ISSUED TO DESCRIBE ADAMSON NO. ^WWOS - 1 2.S REV- I 


REV 2 


REV 3 


( 1 )REOO. 


SELECTION 


UNIT SIZE 


WW 











heating surface 

mm 

B 

C 

D 

E 

F 

G 

2 PASS 

4 PASS 1 

!3Z 

\2.e> 

IZ5^. 

4 - 

IZO 




— 


specifications: 

1. UNIT BUILT IN ACCORDANCE WITH LATEST EDITION OF THE 
A S M E. CODE, SECT VIII FOR UNFIRED PRESSURE VESSELS 
AND SO STAMPED. 

2. SHELL SIDE CONNECTIONS 3" AND UNDER SHALL BE EXTRA,. 
HEAVY FORGED STEEL COUPLINGS. CONNECTIONS OVER 3 
SHALL BE ISO lb. FLANGED NOZZLES. ALL TUBE SIDE 
CONNECTIONS SHALL BE SCREWED. 

3 MATERIALS. 

A SHELL - CARBON STEEL 

B TUBE SHEET - CARBON STEEL M 

C ELEMENT HEAD -CAST IRON 

D TUBES- SEAMLESS COPPER |OD.<^OOA, 

E SPACER PLATES AND TIE RODS- CARBON STEEL 

4 PAINT ONE SHOP COAT ON ALL EXTERNAL SURFACES 


5 DESIGN shell SIDE 

A. DESIGN PRESSURE ■ 1 PSI — LiSlQ PS I 

B DESIGN TEMPERATURE ° F 

C. TEST PRESSURE Z 1 ' PSI .. L' PSI 

D. CORROSION ALLOWANCE- NONE REQUIRED 

6. HEATING DATA* c 

THIS UNIT WILL HEAT GPM OF WATER IN THE 

SHELlIN AT50“F; out ATIldF. WITH2S CPM OFV/ATE-‘ 
IN ATI4cdF OUT ATl^C)F IKi Tl'F. -TU£pr-~> 

customer: P ITT r-g A. M Mi-r.c* , 

NIOKT-Q'. .VA,. 

p. 0 NO : 

projectTztad'^e.<^> M!jRr;r 

PoRTi3rnoi-rrH \/A. 

archi tect: 

engin eer: 

agent: R.L., L-^-R 0\mM ~ 
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LOSlMD 






INSTRUCTION SHEET 

NUMBER 


IS-200-M 


HEAT EXCHANGEHS 

Effective March 15, 1965 
Supersedes NEW 


INSTALLATION 


1, Allow sufficient clearance for removal of tube bundle 

2 After initial start and run at operating temperatures and pressures, shut down 
and tighten head bolts. 

3. Make certain that tubing is full of water before introducing^ steam or hot water 
into shell, otherwise flashing or noise may occur 

CLEANING 


Shell and tube bundle should be flushed out periodically. If cleaning is necessary, 
remove head and bundle to clean inside of shell and outside of tubes. Replace gaskets 
if necessary. 

If unit IS installed in a hard water area, inside of tubing can be cleaned as follows. - 

1. - Break water connections and plug bottom opening 

2. - Fill the tubes with a solution of 1 part muriatic acid to 10 parts of water 

and allow to stand for 2 hours 

CAUTION A longer period may cause damage to the copper tubing. 

3 - Dram off and flush thoroughly with clean water 
4. - Re-Assemble unit 


NOTE 

Commercially available cleaners may also be used 
REPLACEMENT PARTS 

When ordering Replacement Parts specify complete m odel number from nameplate. 

Normally, the only Replacement Parts required would be 

1 - Tube Bundle 
1 - Set of Gaskets 

Replacement Heads are also available if required 


Taco Heaters of Canada, Ltd. 

3090 Lenworth Drive 
Cooksville, Ontario 


TACO, INC. 1160 Cranston Street, Cranston, Rhode Island 029R0 


Printed In U S A 
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BELL & GOSSETT 




BOOSTER AND 
SERIES “60” IN-LINE 
CENTRIFUGAL PUMPS 

INSTALLATION, OPERATION AND 
SERVICE INSTRUCTIONS 


S16946 

REVISION 4 
Also replaces 
Instruction Manual SI 7630 


INSTALLATION INSTRUCTIONS 

LOCATION 

If the pump is not installed on a closed system It should be placed as near 
as possible to the source of supply, and located to permit installation with 
the fewest possible number of bends or elbows in the suction pipe. 

INSTALLATION 

B & G Booster and Series 60 In-Line Pumps can be installed to discharge up, 
down, left or right, but the motor and bearing assembly must always be installed 
in a horizontal position with the oiling ports in the 12 o’clock position. 

ALIGNMENT 

The compact construction of this pump makes it very unlikely that any mis- 
jlignment of parts will occur, but a check should be made before putting 
(he pump in service by turning the shaft by hand to determine that there is 
no binding. 

PIPING 

It is important that air be kept out of the system. On an open system always 
place the end of the suction pipe at least 3 feet below the surface of the 
water in the suction well to prevent air from being drawn into the pump. 
Avoid air pockets in the suction line and make sure that each section of the 
suction pipe is absolutely air tight. 

Install a square head valve and a chtick valve in the discharge pipe close to 
the pump. The check valve should be between the square head valve and the 
pump discharge nozzle. The square head valve can be used to control the 
capacity of the pump or to shut off the discharge line while repairs are 
being made. The function of the check is to protect the pump casing from 
breakage that might occur due to tfie action of water hammer. 

A 10-32 NF eye bolt has been Included with the larger pump packafes, use 
of which is optional, to enable suppiortlng the bearing bracket from above 
the pump when the piping is not able to provide the necessary support. 

NOTE: Do not support under motor, misalignment will occur. 

SYSTEM PREPARATION 

Prior to pump start up, the system should be cleaned with a trisodium 
phosphate solution, flushed and drained. Then refilled with clean liquid. 
The PH should be maintained between 7 and 8. 

PRIMING 

DO NOT RUN PUMP DRY. Before starting, these pumps must be filled with 
water. After the pump has been tilled, turn the shaft a few times by hand to 
allow all air to escape and if necessary add more water. The square head 
■alve in the discharge should be kept closed until the pump Is running at 
ull speed and then gradually opened. 


LUBRICATION 

All new Bell & Gossett Boosters and Series "60" in-line centrifugal pumps 

are test run at the factory, but must be lubricated before being placed in 

operation. 

Lubricate as follows: 

1. Pump Bearings— Fill the bearing frame per oiling instruction tag with 
SAE #20 oil until oil flows from the overflow hole on the side of the bear- 
ing bracket. PD38, PD40 and Series 60 "A" size pumps are to be lubri- 
cated until oil level is up to the side hole. Relubricate as necessary to 
maintain this level. 

2. Sleeve Bearing Motor— Lubricate thru the two motor oil cups per motor 
lubrication tag once every four months. Use ten to fifteen drops in each 
oil cup if required. 

3. Ball Bearing Motor— Relubricate every six months to two years depend- 
ing on operating conditions with a good soda-soap or lithium base 
grease. 

NOTE: Over-oiling can cause deterioration of the motor mounts which In 

turn causes excessive coupler wear from misalignment. 

OPERATING INSTRUCTIONS 

1 . Be sure to operate the pump in the proper direction. All PD and Series 
60 run clockwise when looking at the pump from the motor end. All 
boosters run counterclockwise when looking at the pump from the 
motor end. All pumps are provided with arrows showing direction of 
rotation. 

2. Keep pump and motor bearings lubricated. 


3. 


Do not disassemble pump unless absolutely necessary as impeller has 
been accurately adjusted and tested before leaving factory. 


4. Pump shaft should always turn freely by hand. 

5. Ask for information or help if trouble Is experienced that cannot be rec- 
tified since this pump is guaranteed to operate as recommended. 

6. If pumps are to be idle for a very long peripd of time the interior of the 
volute should be cleaned and oiled. This prevents parts from rusting 
together and assures a longer period of satisfactory operation. 

7. The motor should be protected against overload and under-voltage. 
Control devices for this purpose can be obtained at a very low cost. They 
are Inexpensive insurance. 


(OVER) 


©COPYRIGHT 1967, 1977 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


BELL & GOSSETT ITT 

FLUID HANDLING DIVISION 
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SERVICE INSTRUCTIONS 


An exclusive feature of the E3 & G Booster & Series "60" pumps Is the avail- 
ability of complete bearing bracket assemblies as replacements. 

In those cases where it may be necessary only to replace the seal assembly 
the following instructions apply; 

1. Turn off current to motor. 

2. Close valves on both sides of pump (If no valves have been installed, It 
may be necessary to drain the system). 

3. Detach bearing-frame assembly from pump volute by removing four or eight 
cap-screws from center body-flange. 

4. Remove impeller from pump-shaft (FTrst turning Impeller-nut counter 
clockwise). 

5. Lift oft seal-spring — then place screwdriver point under top compres- 
sion ring of seal and pry off. Seal can then be removed by pulling 
upward. 

6. Be sure that the shaft is thoroughly cleaned then lubricate with a thin 
film of oil or water and push the replacement seal on as far as possible 
by hand. Next, using a screwdriver press down firmly all around the 
outer edge of the top compression ring until the seal Is tight against the 
lace of the remite insert. If end play is present push the seal on tighter. 

7. Replace impeller on shaft making certain that impeller-nut is firmly 
tightened. The pump and bracket can then be reassembled into pump 
volute and placed in service. 

HOW TO REPLACE THE COUPLER ASSEMBLY 
A — Turn off current to motor. 

B — Remove bearing bracket cover. 

C — Loosen coupler half from pump shaft by turning Allen set screw 
counter-clockwise. 

D — Remove four cap screws that connect motor bracket to pump bracket 
and slide motor away from bracket. If coupler sticks on pump, insert screw- 
driver between rear bearing and coupler half, exerting pressure outward. 
Loosen set screw on motor coupling half and remove coupling. 

E — Install new coupler, slipping one coupling half on motor shaft first 
and tighten set screw. Slip other coupling half on pump shaft, .tighten set 
screw and bolt motor bracket to pump bracket. Replace bearing bracket 
cover. 

CAUTION: 

Do not attempt to replace individual coupler springs. If coupler arms are 
worn or springs are broken, always replace entire coupler assembly. 

HOW TO REPLACE THE RINCS MOTOR MOUNTINGS 
A— Turn off current to motor. 

B— • Disconnect motor leads. 


C— Remove coupler from motor shaft. 

D— Loosen rear clamp on motor using screwdriver to pry off clamp motor 
can then be lifted out of bracket. 

E— Place screwdriver between front mounting and end-bell of motor and 
strike firmly with a hammer on handle of screwdriver, forcing inner ring 
of motor mounting off the boss of end-bell. (Figure 1) 

F— To install motor mounts, hold mounting firmly against boss of end-bell 
and tap inner ring lightly until mounting has started. Continue to tap 
around the inner ring (compression ring) until mounting Is flush with 
end of boss. (Figure 2) Repeat procedure with rear mount, however, do 
not rest motor on end of shaft when applying this unit. 

G— Replace motor in bracket with oil well spouts up and tighten clamp. 

H— Reconnect coupler and turn shaft by hand to make sure It is free. 

I— Reconnect motor leads and turn current back on. 
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& Service Instructions 


LOCATION 

If the pump is not installed on a closed system it should be placed as 
near as possible to the source of supply, and located to permit instal- 
lation with the fewest possible number of bends or elbows in the 
suction pipe. . 

ALIGNMENT 

The compact construction of this pump makes it very unlikely that any 
misalignment of parts will occur, but a check should be made before 
putting the pump in service by turning the shaft by hand to determine 
that there is no binding. 

PIPING 

It is important that air be kept out of the system. On an open system 
always place the end of the suction pipe at least 3 feet below the 
surface of the water in the suction well to prevent air from being drawn 
into the pump. Avoid air pockets in the suction line and make sure that 
each section of the suction pipe is absolutely air tight. 

Install a square head valve and check valve in the discharge pipe close to 
the pump. The check valve should be between the square head valve 
and the pump discharge nozzle. The square head valve can be used to 
control the capacity of the pump or to shut off the discharge line while 
repairs are being made. The function of the check is to protect the 
pump casing from breakage that might occur due to the action of water 
hammer. 


Be sure to eliminate any pipe strain on the pump. Support the suction 
and discharge lines by using pipe hangers or ground supports close to the 
pump. A support can be bolted to the underside of the pump body l.’Ut it 
must be so constructed as to allow freedom of movement with the norr.tc! 
expansion of the piping. 

If the pump is to be mounted in vertical piping with the motor in the 
horizontal position provide adequate support to prevent strain on pump 
parts and piping. It is not recommended that pump be mounted wit!; tl.a 
motor vertically downward. Do not use motor lift rings as a mo.tns cf 
suspending the pump. 

PRIMING 

DO NOT RUN PUMP DRY. Before starting, these pumps must be filled 
with water. After the pump has been filled, turn the shaft a few times 
by hand to allow all air to escape and if necessary add more wnter. Ti; ; 
square head valve in the discharge should be kept closed until the pum.n 
is running at full speed and then gradually opened. 

LUBRICATION INSTRUCTIONS 

All new Bell & Gossett Series "80" In-line Mounted Centrifugal pumps 
are lubricated and test run at the factory, future lubrication should be 
in accordance with the motor manufacturers instructions. 

ROTATION 

Rotation is clockwise when viewed from back of the motor. A.n errow 
cast into the pump body shows the direction of rotation. 



SERVICE INSTRUCTIONS 

80-PF 

Stuffing Box (Packing With Flushing Tubing) 

To replace packing remove flushing tube from stuffing box and dis- 
connect motor power leads if insufficient length will not allow removal 
of motor from mounting position. Next, remove the pump acrend 'y 
from the pump body and remove impeller. The volute coverplafo with 
packing intact can now be pulled from the motor shaft. The paeldno 
gland and packing can then be removed from the stuffing bo,x. Cl'cek 
the condition of shaft sleeve, replace if scored or otherwise damerecl. 

To assemble, insert two packing rings into the stuffing box followed by 
the lantern ring and remaining two pieces of packing. M.el'.o cer'ei;-! tl’/’t 
the packing joints are staggered 90 degrees. Install but do nr>t ti 'hte T 
the packing gland. Apply grease to the assembled packing arrd ir.r:,'.'! 
over the motor shaft. Tighten packing gland to comprers peeking. 
Install impeller and position pump assembly in pump body. 

Caution: When returning the pump to service follow instructions on 
start-up tag carefully. 

At initial start-up, back off packing gland nuts or screws until glands are lon^e. 
Re-tighten with lingers until glands are just snug against the first pr cleng ring. 
AFTER PUMP IS RUNNING AT FIRST START, WATER MAY F.UM r r.ITg.Y 



FLUID HANDLING DIVfFA 
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FROM PACKING This is normal, and should be allowed to continue for a period of 
time before further tightening the glands Take up the gland bolts uniformly one flat 
at a time 

For fluid temperatures in the range of 32°F to 1 90”F average leakage rales of 60 to 
80 drops per minute are recommended However, each individual pump and instal- 
lation will have unique operating conditions that will result in broadly variable 
leakage rate requirements 

An adequate leakage rate is NOT ONE SINGLE VALUE FOR ALL pumps and 
installations, but is the amount required to provide adequate cooling and lubrica 
tnn The required leakage will be largely influenced by operating pressures, fluid 
temperature, shaft speed, etc 

At fluid operating temperatures near the upper limit of 1 90°F. the maximum tem- 
perature nse of the leakage is particularly important A packed pump should never 
operate with steam forming at the gland This necessarily limits the temperature 
nse to a maximum of about 20°F If the formation of steam persists at higher 
leakage rates, cooling water must be provided by means of an external supply or a 
heat exchanger used to cool the by-pass flush 

80 -S „ . 

Stuffing Box (With Special Single Mechanical Seal) 

To replace the single mechanical seal remove pump assembly from the 
body by following instructions as outlined for model 80-PF After the 
pump has been removed the next step is to remove the impeller Re 
rTK>ving the seal cap bolts then allows the coverplate to be removed 
exposing the seal 

Important Note position of seal assembly on pump shaft When 
installing replacement seal it must locate at positioning undercut 
in the shaft sleeve 

To assemble, place seal carbon in seal cap and carefully put in position 
over the motor shaft Lubricate the seal "O" ring and position and lock 
to shaft Place coverplate in position and carefully bolt the seal cap 
with carbon insert in position against rotating seal member Install 
impeller and position pump assembly in pump body 


80-D 

Stuffing Box (With Special Double Mechanical Seal) 

To replace double mechanical seal remove pump assembly from the 
body by following instructions as outlined for model 80-PF After the 
pump has been removed the next step is to remove the impeller Then 
release the coverplate and pull entire assembly from the motor shaft 
The seal cap and seal can now be removed from the stuffing box 

To assemble, place the seal cap and one seal carbon with the "O" ring 
toward the cap in pKtsition on the motor shaft Lubricate the "O" rings 
of the rotating seal member and position on the shaft against the 
carbon Install the second seal carbon in the bottom of the stuffing box 
with the "O" ring down and carefully position against the motor 
bracket Move the first seal carbon in position against the rotating seal 
member and bolt in place Install impeller and position pump assembly 
in pump body 

80 

(With Standard Mechanical Seal) 

To replace the standard mechanical seal remove pump assembly from 
the body by following instructions as outlined for model 80-PF After 
the pump has been removed the next step is to remove the impeller 
exposing the seal assembly To remove the rotating portion of the seal 
use a screwdriver to break loose the rubber ring from the shaft and pu'l 
It forward The seal insert and insert gasket can then be removed from 
Its position in the volute coverplate 

To assemble pump, reverse the above procedure Care should be taken 
to avoid getting grease or oil on the seal faces 

If trouble occurs that cannot be rectified, contact your local B&G 
representative We will need the following information in order to give 
you our best help 

1 Complete nameplate data of pump and motor 

2 Suction and discharge gauge readings 

3 Ampere draw of the motor 

4 A sketch of the pump hook-up and piping 
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Honeywell 



MP 953A-D 

PNEUMATIC VALVE ACTUATOR 



GENERAL — — — 

The MP/M0953 pneumatic valve actuators operate 
the V501 1 and V5013 valve assemblies and with adapters, 
control older steam and water valves. 

The MP953A, available in three sizes and three stem 
travel lengths, has a positive positioning relay with an 
adjustable spring range start point of 3 to 10 psi (21 to 
69 kPa). 

The MP953B, also with a positive positioning relay 
and adjustable spring range start point, is 7-1/8 in. (181 
mm) in diameter and has stem travel lengths of 1/2 in. 
(13 mm) and 3/4 in. (19 mm). 


SPECIFICATIONS ~ — 

MODELS: 

MP953A - Direct-Acting, witli Positioner 
MP953B - Reverse-Acting, with Positioner 


Rev. 8-78 
J.P.S. 




The MP953C with no positioning relay is available in 
three nonadjustable spring ranges, three sizes and three 
stem travel lengths. 


The D model with no positioner is available with two 
nonadjustable .spring ranges, is 7-1/3 in. (181 mm) in 
diameter, and has 1/2 in. (13 mm) and 3/4 in. (19 mm) 
stem travel lengths. 


For further identification, refer to Table 1. 


MP953C - Direct- Acting, without Positioner 
MP953D - Reverse- Acting, without Positioner 


Form Number 
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Table 1. M09S3 and MP953 Mode! Identification. 


Device 

Active 

Inactive (1978) 

Size - Inches (mm) 

Travel * Inches (mm) 

Max. Temp.* 

Spring Range - psi (kPa) 

Corrosion 

Resistant 


S 

1 MP953 

M0953 

5(127) 

7-1/8 (181) 

8 (203) 

13(330) 

1/2(13) 

3/4(19) 

1-1/2(38) 

160 F 
(71 C) 

250 F 
(121 C) 

2 to 7 4 to 11 8 to 12 8 to 13 

(14 to 48) (28 to 76) (55 to 83) (55to9o) 


MP/MO 

953A 

1210 

1228 

1087 

1095 

1103 

1004 

1012 

1046 

1 

A1 

A2 

A6 








V ' 


A 

No 


1111 

1244 

1079 

1145 

1020 


A9 

A5 

A3 





r-. — . 





j 

u 

No 


1152 

1269 

1038 

1178 

1202 

1053 

1186 

106! 

A4 

A7 

A8 



- ^ 







T 

A 

n 

No 

MP/MO 

953B 

1069 

1044 

1002 

1010 

1028 

1036 

1044 

105! 


B6 

B7 

B8 










L 

E 

No 

MP/MO 

953C 

1000 

1018 

1026 

1034 

1042 

1059 



CIXH 

CIXK 

CIXL 

C2XH 

C2XK 

C2XL 






A" 

' 










1067 

1075 

1083 

109! 

1109 

1117 

1141 
1 158 
1166 



C3XH 

C3XK 

C3XL 

C4XH 

C4XK 

C4XL 

C9XH 

C9XK 

C9XL 








' 






No 






1174 

1182 

1190 

1208 

1216 

1224 



C5XH 

C5XK 

C5XL 

C6XH 

C6XK 

C6XL 






" ’ * a 


. ■■ 






' * h }t 

>« »t|V ^ 

isMp 



1232 

1240 



C7XH 

C7XK 





■■ . 




: 







1257 



C7XL 



: 



. 





*Tii ^ ** 






1414 


















1471 

1489 

1125 

1133 



C8XH 

C8XL 







' > 






No 

MP/MO 

1107 

1008 



D1 











■■■■ 



No 

953D 


1115 

1123 

1016 

1024 


D2 

D3 





..iilSsfeisa 



1 








1131 

1172 

1198 

1214 

1073 

1081 

1099 

1149 

1156 

Sales 

Special 







H 


• ■ 


i3to7S 

l3to7g 

» — 



No 

No 












] 




" " 




No 


*Dianhragm color varies with maximum temperature; Black (Neoprene) = 160 F, White (Silicone) = 250 F, Black with White Dot (Ethylene Propylene) = 250 F. 
K Maximum Safe Air Pressure (all models); 25 psi (172 kPa). 
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Utorature Typo service Data 


Phono HVN 661-5634 loCOtlOn Arlington Heights 


Page 1, "General" section, fifth paragraph: 

The MP953D device diameter is 7-1/8 " ; not 7-1/3". 

Page 10, Figure 8: 

The part numbers for the high temperature diaphragm and sleeve are 
reversed. The correct part numbers are: 

Diaphragm, 250°F 14002040-001 

Sleeve, 250°F ZIUZ 14002039-001 

Page 13, Figure 10: 

The part numbers for the high temperature diaphragm and sleeve are 
reversed. The correct part nur.ibers are: 

Diaphragm, 250°F 14002040-001 

Sleeve, 250°F 14002039-001 


ERRATA DATA P»9» 1 rf _J: 

M.LF. Index C«4« 

Dahl 2/15/80 Fie mrtth Forai Number 7.‘^-55QQ dtd. a/7i 

Commeretal Dir. 
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APPLICATION 


These pneumatically powered actuators operate 
V501 1, V5013, or certain older cod or line vahe asrei’v 
blies which proportionally control steam or hot or co'd 
liquids m HVAC systems. 

OPERATION 

MP953A & B (With Grad-U-Trol*) 

The force balance of the valve unit lever pivot and ball 
check arrangements establishes a true proportional rela- 
tionship between die diaphragm cup position and the 
pilot air pressure which is independent ot the *:haft load 
The operating (control air) pressure range is directly pro- 

AAAINTENA^5C:f= 


pt"‘tio’‘ d ^ die tcedback spring r.ite .nid the cup travel. 
(Decrc-'ific, pilot djaphragni area inerea^os the operatmg 
range > The i.'in '.lung forces are nv!i)l.'’hlc at all positions 
of the diaphragm cup, equal to the mam supplv ao pres- 
sure force acting on the oncrator diaphragm lup less the 
operating spring load at the corresponding cun position 

MP953C & D (Without Grad-U-Trol) 

The actuator has a rolling diaphragm onerated piston- 
hke cup to build dirust as the aetuamr inlet picssurc 
mcrc.'iscs The spring loarled cup returns as the eituatcr 
inlet pressure decreases 


Periodically make a visual check for leaks loose fit- 
tings, etc Clean the actuator with a commercial cleaning 
solvent or degreaser Keep solvent away from the di.i- 
phragm as it causes deterioration 

CAUTION 

Careless handling of solvents can result m perma- 
nent damage to the respiratory system or to the 
skin Avoid prolonged inhalation or contact widi 
the skin. 


OPERATIONAL CHECK 

Vary the branch line pressure througli the operational 
range of the actuator m both directions The valve should 
open and close smoothly 


ADJUSTMENTS 

NOTE Adjustments are necessary onlv for the Grad-U- 
• Trol relay used with the MP^’SvA and B actua- 
tors (see Fig. 1) 


TO SET OPERATING RANGE 

Select the proper range and adjust as follows 

1. Using wrench (Part No 301 572A), loosen tlic cover 
locking screw. 


2 UnscrcH the start point adjustment knob and 

remove cover 

a For three pst (21 kPa) range, back all smews off 
to friction stop. 

h For five psi (34 kPa"! range, back onlv tlic b’ack 
screws to stop and tighten the outer plated 
sciows. 

c For ten pst (69 kPa) range, tighten all the screws 



Fig 1 Adiustment Points of Gradutrol Relay 


TO SET START POINT 

I Tighten the cover by turning it until it bottoms on 
the relay body 


2 Back off (one turn maximum) until the start point of 
the ( orrcct scale range lines up with tlie start point 
indicator near “B” marking 

3 Tighten the cover locking screw until it engages tlic 
relay body Do not overtighten 
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ADJUSTMENT CHECK 

1. Install gages in the main and pilot air lines 

2 Verify main air pressure. It must be at least 13 psi (90 
kPa) if top of sequencing range exceeds 13 pn (90 
kPa) 

3 Slowly apply pdot pressure and note the pressure at 
which the valve stem travel starts This pressure should 
be within ±3/4 psi (5 kPa) of the start point setting 


4 Slowly increase the pilot pressure until the valve stem 
travel is complete This pressure should be the start 
point pressure plus the range setting 

5 If necessary, make fine adjustments with the start 
point adjustment knob 

CAUTION 

Loosen the cover locking screw before turning the 
start point adjustment knob 


Symptom Remedy 


MP953A closes too slowly or MP955B opens too slowly 

Replace the filters m positioner relay ports 
Replace restrictor if one exists 

Add booster relay if controller is too low for the applica- 
tion 

MP953A or C Valve won’t open or MF)53B or D Valve 
won’t close. 

Check that actuator is mounted securely and latched to 
valve stem 

Check controller action Assure proper bleed off occurs 

Check for internal valve problems, foreign objects under 
seat, defective disc or seat, plug unscrewed, etc. 


MP953A a C -won’t CLOSE VALVE 
MP953B a 0 -won't OPEN VALVE 



Fig 2 Troubleshooting Flowchart for MP953 
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REPAIR 

Special tools required 


Pliobond Glue or equivalent to replace MP‘>5iA 
diaphragm 

DIRECT ACTING (MP953A&C) 

DIAPHRAGM REPLACEMENT 


Before attempting replacement, determine tvpe and 
matenal of existing diaphragm Both neoprene and 
ethylene propylene (EPR) are black but EPR has a white 
spot. Neoprene and EPR diaphragms are interchangeable 
but should be applied to suit maximum temperature 
requirements (EPR used for 250 F [121 C]) Old stvle 
flat diaphragms and newer beaded roll tvpes arc not 
interchangeable. Silicone (white) diaphragms are ii'cd in 
250 F (121 C) applications on MP953A and C models 
EPR IS used on B and D models only 

t 

1 . Disconnect air line(s) 

2. Loosen two base setscrews to partially relieve 
spring preload 

3. Remove cover screws, cover and diaphragm. 

4. Install new diaphragm (for positioner models, 
cement positioner spring cup, 315178, to center of 
diaphragm). 

5 Reassemble positioner spring, cover and screws 
(Use cap type alien head setscrews to replace socket 
head setscrews used on older actuators ) 

6 Tighten base setscrews 


FILTER REPLACEMENT 

1 Remove tubing 

2 Remove Connectors 

3. Remove filters with pointed tool such as an awl 

4 Install foam filters, taking care not to fold or bunch 
together 

5 Reinstall Connectors and tubing 



Fig 3 3 A <S. C Positioner Replacement 

MAIN SPRING REPLACEMENT 

Springs with different ranges arc interchangeable on 
the same si/c actuators Select spring by operating range 
and stem travel (See Table 2 for N<P9.53C and parts list 
for MP953A ) 

5 IN AND 8 IN 

1 Remove actuator from valve. 

2 Remove two base setscrews 

3 Replace spring. 

4 Reinstall two base setscrews. 

5 Reinstall actuator and latch of valve stem. 

13 IN 

1 Remove actuator from valve 

2 Loosen two base setscrews. 

3 Remove cover, diaphragm, cup and stem retainer 

4 Replace spring 

5 Reinstall stem retainer, cup, diaphragm, cover and 
screws 

6 Tighten two base setscrews 

7 Reinstall actuator and latch to valve stem 

75-5 'no 
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POSITIONER REPLACEMENT (See Fig 3) 

1 Disconnect air lines 

2 Unscrew positioner from actuator cover, taking care 
not to lose feedback spring 

3 Screw new positioner in place, being sure new “O” 
nng IS properly seated in positioner groove (Reuse 
old feedback sprmg as this is not included in 313695J 
assembly ) 

4 Tighten only enough to seat “0” ring 

5 Adjust positioner for range and start point 

REVERSE ACTING (MP953B & D) 

DIAPHRAGM REPLACEMENT 

NOTE Replace both diaphragm and sleeve (inner seal) 
when replacement of either is indicated Use 
SERVICELINE Kit 14003124-001 for 160 F 
(71 C) device Select replacement diaphragms 
by maximum temperature requirements (160 F 
[71 C]) Standard Applications— neoprene , 250 
F [121 C] high temperature applications— EPR) 

MP953B 

1 Disconnect air lines 

2 Remove cover screws, cover, feedback spring, nut 
312205, lockwasher 304733, cup and diaphragm 

3 Replace diaphragm 

4 Reinstall cup, lockwasher and nut 

5 Tighten nut only enough to seal diaphragm 

6. Reinstall feedback sprmg, cover and screws 

7 Reconnect air lines 
MP953D 

1 Disconnect air lines 


3 Replace sleeve (inner seal) 

4 Reinstall ring, screws, cup and diaphragm 

5 Follow steps 4 and 5 for D model (4 through 7 for 
B models) above to complete repair 

MAIN SPRING REPLACEMENT 

Select spring by operating range and valve stem travel 
Springs are interchangeable if operating range and valve 
stem travel are the same For MP953D, see Table 3 and 
for MP953B, see parts list 



Fig 4 MP953B Bias Spring Position 

1 Remove diaphragm and sleeve (inner seal) (see 
above) 

2 Remove two base screws and base 

3 Replace mam sprmg 

4 Reinstall base, two screws, sleeve and diaphragm 

5 Follow steps 4 througli 7 for B models and 4 and 5 
for D models in DIAPHRAGM REPLACEMENT 


2 Remove cover screws, cover and diaphragm 

3 Replace diaphragm 

4 Replace cover and screws 

5 Reconnect air lines 

SLEEVE (Inner Seal) REPLACEMENT 

1 Remove diaphragm (follow steps 1 and 2 above) 

2 Remove cup 302201, three screws, ring 312180 and 
sleeve (inner seal) 


POSITIONER REPLACEMENT (See Fig 3 and 4) 

1 Remove air lines and two screws from positioner 
assembly 

2 Replace positioner assembly being sure bias and feed- 
back springs are properly seated 

3 Adjust positioner for proper range and start point 

Figure 7 illustrates parts used in the old M0953 A4 
and A8 Series 3 through 7 These parts are not available 
If repair is necessary, convert the actuator to a new style 
device by installing the new parts listed in Figure 7 
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PARTS 


M0/MP953A 


316579 FILTER (2) 

FILLISTER HEAD- 
SCREW 

6-32 X 1/2 - 5" M0953A's -(8)(EARLY) 
8-32 X 1/2-5" MP953AS -<4)(LATE) 
1/4-20x3/4-8" MODELS -(6) 
5/I6-I8 x7/8-I3"M0DELS-(8) 

"O" RING 

COVER 


312821-5 „MP953s, SERIES 2 
312579-8 MODELS 
312580-13" MODELS 


FEEDBACK 

SPRING 

313815- 1/2 " STROKE 
313814- 1-1/2" STROKE 
313696- 3/4 "stroke 


CUP 

309284-5 MODELS 
311749 -8" MODFLS 
315020 - 13" MODELS 


3l0664-SPRING-5"a8"MP953A's 

ONLY 


PLATE 


31 I975A-WITH ANTI-SPIN, 8 , 
1-1/2" STROKE 
3I4646A-I3" 

310501-5" AND 8", 3/4" STROKE 



1/8 NPT PLUG-8" R I3"MP95^A's 
OriLY 


1/8 NPTTFE-8"a 13" MODELS 


LINIVERSAL, 

RELAYASSY 3I3695J (FEEDBACK 
SPRING a MAIN DIAPHRAGM NOT 
INCLUDED) (SEE FIG 6) 

(OLD STYLE RELAYS NOT AVAILABLE- 
REPLACE WITH NEW MODEL ABOVE) 

X 

1/8 NPT PLUG-e" a I3'M0DELS 


315178-CUP (CEMENTED TO MAIN 
DIAPHRAGM WITH PLIOBOND) 

MAIN DIAPHRAGM 
312760-ALL 5", OLD AI,A5 a A9 
160 F( 7IC) NEOPRENE BLACK 
313745-ALL 5", OLD A2, a A6 I60F 
(71 C) SILICONE WHITE 
311750-ALL 8"|60F(7IC)NE0PRFNF 
BLACK 

314153-ALL 8"250F(I2IC) SILICOf-IE 
WHITE 

312505-ALL 13" I60F(7IC) NEOPRENE 
BUCK 


RETAINER 
3I0502-5" MODELS 
311863-e" MODELS 
3I4683-I3"M0DEI.S 


MAIN SPRING 
311393 - 
311854 
313477 
312471 


SIZE 

5" 

8 " 

6 " 

13 " 


STROKE 

3/T" 

3/4" 

1 - 1 / 2 " 

MODELS 


310665-RING 5 MODELS 



BASE 

310582- 5" MODELS 
311744- 8 MODELS 
312099- I3"M0DELS 


REPLACE WITH 
CAP HEAD MACHINE 
SCREV/-(2) 

5" MODELS 1/4-20x5/8 
8" MODELS 5/16-18 X 1-1/4 
13" MODELS 3/8-16 x H/2 

sai9 


Fig 5 Lxploded View 
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3 1 3695 J 
(MP953A) 


?PRIN'^ 

rise — 





DIAPHRAGM 


315178 -CUP 

FEEDBACK 

SPRING 


MU-^ — 

- i4irt< 

1 F'/ER ' 
prRPW' 


' ^s*^r I 








PRACKET^l \ tl 


\*'ASHFR- 



SCREW 0-80*5/16 RD HD 
NUT 0-80* 05" THICK 
CUP 


i::^' -y 

3-^\ ■' "C: 

G-3Gxi/4 RDIT5 CCREV,'--^V 

- I 

GASKET-^ X 

' X, >N'' ^ 

DIAPHRAGM ,A'k. ,s, V< 




GA'-KET 


16579 FILTER-(2) 


316579 FILTER- 

( 5 ) 



•—SOCKET HEAD 
SET s''nr.w 
2-56* 1/16 (2) 


PARTS BELOW COMMON TO ALL RELAYS 

GASKET 
ROLL PIN(2) 


CUP ASS Y 



PARTS BELOW COMMON TO ALL RELAYS 


VALVE UNIT 



RING 


SCALE 


Fig 6 Relay Assemblies L\ploded View 


sazo 
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SCREW 

WASHER 


PLATE 


13" 

TO CONVERT A8 DEVICE 

RELAY ASSY.- 313695 J 
FEEDBACK SPRING -313814 
CUP - 315178 
DIAPHRAGM -312505 
CUP-315020 


DIAPHRAGM 


CUP 



PIN 8821 


Fig. 7. Old M0953 Conversion. 
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FEEDBACK 
SPRING 

313918- 1/2 "STROKE 
313919-ALL OTHER MODELS 


304733- LOCK WASHER 


DIAPHRAGM 
♦ 312204- I60F(7IC) BLACK NEOPRENE 
I4002039-00I-250F(1 2IC) BLACK 
W/WHITE DOT EPR 


312201 -CUP 



312205-NUT 


312199-CUP 


4-40x3.''8 ROUND HD(3) 
3I2!B0-R!NG 


SLEEVE(BLACK) 
*3I2I79-I60F{7IC) NEOPRENE 
I4002040-O0l-250F(I2IC)EPR 
(W/WHITE DOT) 


l/4"C0PPER OR PLASTIC TUBING "l' 
I/8"NPT 


312200-CUP- 




SERIES 2 ONLY 

3I4650A 

SUPPORT 

ASSEMBLY W/HELICOIL- 




BASE 

314690-1036,1044 a 1051 
31 1985-ALL OTHER MODELS 


1/4-20x1 V4 SOCKET CAP- BASE- 

SCREW-(2) 

♦ SLEEVE(SEAL)AND DIAPHRAGM 
AVAILABLE IN 14003124-001 (160 F,7'iC) 


rjf'.' ,, , 1’ .-fe- V 

I'l 


'U989-FRAME 


MAIN SPRING 
312702 - 1/2" STROKE 
312203 - AIL OTHER MODELS 


■WASHER 

312794-1/2" STROKE 
314524-3/4" STROKE 


-M0353B AND MP953B SERIES I CONVERT 
TO SERIES 2 WITH 3I4650A SUPPORT 
ASS'y and 3I6059A YOKE ASS'Y. 


REPLACE WITH 
-CAP HEAD MACHINE SCREW 
1/4-20 X 5/C 

'YOKE ASSEMBLY 3I6059A V/ITH 
3I4650A SUPPORT ASS'y. 3I465IA 
USE \7ITH SUPPORT ASS'y WITH 
NYt.ON INSERT 

e8?2 


Fip,. 8, I'^xpiodcd Vi.nv. 
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M0/MP953C 


COVER 

3l28t7-5'' SERIES 2 
31 1 748-8 MODELS 
3I2I03-I3"M0DELS 



SCREW- FILLISTERHEAD 
6-32X 1/2 EARLYMP953A(8) 
8-32 X 1/2 5"MP953A (4) 


1/4-20x3/4 8" (6) 
5/16x18 X 7/8 13" (4) 




MAIN DIAPHRAGM 
312760-ALL 5" I60F(7IC) 

NEOPRENE BLACK 
313745-ALL 5"250F(I2IC) 

SILICONE WHITE 

311750-ALL 8"l60F(7IC) NEOPRENE 
BLACK 

314153-ALL 8"250F(I2IC) SILICCTJE 
WHITE 

312505-ALL 13" I60F(7IC) NEOPRENE 
BLACK 


RETAINER 
310502-5" MODELS 
311863-8" MODELS 


MAIN SPRING- 
SEE TABLE 2 


310665-RING 5" MODELS 



BASE 

310582- 5" MODELS 
311744- 8" MODELS 
312099- 13" MODELS 


REPLACE WITH 
CAP HEAD MACHINE 
SCREW -(2) 

5" MODELS 1/4-20x5/8 
8" MODELS 5/16-18 X I 1/4 
13" MODELS 3/8-16 X I 1/2 


6823 


Fig. 9. Exploded View. 




Tabic 2 MP<’53C Springs 


Actuator 

Diameter 

(Inches) 

Stroke 

Inches 

(mm) 

Color 

Pressure Range 
psi (kPa) 

Part Number 

5 

1/2 (13) 

Brown 

2 to 7 (14 to 48) 

312788-033 

5 

1/2(13) 

Gray 

8 to 12(55 to 83) 

312790-034 

5 

1/2(13) 

White 

4 to 11 (28 to 76) 

312791-0123 

5 

-3/4(19) 

Brown 

2 to 7 (14 to 48) 

311616-033 

5 

3/4 (19) 

Gray 

8 to 12 (55 to 83) 

311618-034 

5 

3/4(19) 

White 

4 to 1 1 (28 to 76) 

311393-0123 

8 

3/4 (19) 

Brown 

2 to 7 (14 to 48) 

311852-033 

8 

3/4(19) 

Gray 

8 to 12(55 to 83) 

311855-034 

8 

3/4(19) 

Wlute 

4 to 1 1 (28 to 76) 

311854-0123 

8 

1-1/2 (38) 

Wliite 

4 to 1 1 (28 to 76) 

313477-0123 

8 

1-1/2 (38) 

Green 

3 to 15 (21 to 103) 

14002934-001 

13 

1-1/2 (38) 

Brown 

2 to 7 (14 to 48) 

312^69-033 

13 

1-1/2 (38) 

White 

4 to 1 1 (28 to 76) 

312471-0123 


Table 3 MP953D Springs 


Stroke 


Inches 

(mm) 

Color 

Pressure Range 
psi (kPa) 

Part Number 

1/2(13) 

White 

4 to 1 1 (28 to 76) 

314314-0123 

1/2(13) 

Black 

8 to 13 (55 10 901 

312792-017 

3/4 r 19) 

White 

4 to 1 1 (28 to 76) 

314313-0123 

3/4(19) 

Black 

8 to 13(55 to 90) 

312203-017 

3/4 (19) 

Silver 

3 to 7 (21 to 48) 

314963-605 
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M0953D a MP953D 



313541 -BOTTOM- 


311983-COVER" 



10-24 x3/4"HEX HD W/LOCK WASHER(6 


512205-NUT 


304733- LOCK WASHER- 



DIAPHRAGM 

♦ 312204 - I60F{7IC) BLACK NEOPRENE 
I4002039-00I--250F(I 2 1C) BLACK 
W/WHITE DOT EPR 



512199-CUP 


.SCREW 4-40 X 3/8" ROUND HD (3) 


-312180-RING 


312201 -CUP- 


SLEEVE(BLACK) 
3I2I79-I60F(7IC) NEOPRENE 
I4002040-00I-250F{I2IC)EPR 
(W/WHITE DOT) 



311989-FRAME 


MAIN SPRING (SEE TABLE 3) 


WASHER 

312794-1/2" STROKE 
314524-3/4" STROKE 


312200-CUP 

SERIES 2 MP953D ONLY 

3I4650A 

SUPPORT 

ASSEMBLY W/HELICOIL 


BASE — 
314690 



1/4-20 X I SOCKET CAP- BASE 

SCREW- (2) 

♦ SLEEVE(SEAL)AND DIAPHRAGM 
AVAILABLE IN 14003124-001 (160 F,7IC) 


Fig. 10. Exploded View. 


M0953D AND MP953D SERIES I CONVERT 
TO SERIES 2 WITH 3I4650A SUPPORT 
ASS'Y and 3I6059A YOKE ASS'Y. 


REPLACE WITH 

CAP HEAD MACHINE SCREW 

1/4-20x5/8(2) 


■YOKE ASSEMBLY 3I6059A-USE WITH 
3I4650A SUPPORT ASS'Y. 3I4657A- 
USE WITH SUPPORT ASS'y WITH 
NYLON INSERT 
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SET SCREW 
1/4-28x1/4 



ACTUATOR STEM EXTENSION 
31 1851-8" MODELS 


0 




EXTENSION KIT 
41^14000501-001 
(TO INCREASE 
DISTANCE BETWEEN 
ACTUATOR a 
VALVE BODY ) 



POSITION INDICATOR FOR 
5-INCH (I27(nm) 0IA-3I6O28A 

7- INCH (178mm) DIA-3I6035A 

8- lNCH (203mmj DIA-3I6037A 
13-INCH (330mm) DIA-3I6036A 




ADAPT MP953C TO V053, 
V055 OR V056* 


CORROSION RESISTANT SPRAY CBS PART NO 3858 


*FOR COMPLETE CROSS REFERENCE INFORMATION ON 
VALVES - SEE FORf.1 NO 95-5579 


Fif 1 1 MP953 \ccessories 


HONEVWELL*Mmneapolis fV/'innesota 55408»SLarborough Ontario»SnbSKliaMes and Affiliates Around the World •Printed in U S A 
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Honeywell 




MP953 

VALVE OPERATORS 


BEFORE INSTALLING, NOTE 

Be sure that the selected operator is of correct size 
and that it has the necessary travel to match the valve 
(see Table 1). A stem extension is included with certain 
operators for use if needed. See Figures 3 and 4 and Tables 
3 and 4. 

Do not use a 13-inch (330 mm) operator with V501 1 
valve smaller than four inches (101 mm). 



RI878 


NEAREST 

OBSTRUCTION 



REV. 1-79 


Fig. 1 . MP953 Approximate Dimensions in Inches (Millimeters). See Table 2. 

Form Number 


95^5500 

Commercial Div. 


MLF TAB: 11. C. 7. 
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Table I—MP953 Model Identilication 


Characteristics 

0 S Numbers 

Spring 

Range 

Top 

Diameter 

Travel 

Diaphragm 

Material 

Corrosion 

Resistant 

MP953A 

Direct Acting 

with Attached Relay 

nil 



5 

1 

12 

Neoprene 

No 

1087 

1210t 




3, 

14 

] 




1228t 


1 




Silicone 



1103 

1236t 






1 

Yes 

1178 

1251t 


8 



Neoprene 

1 

1145 

1244t 







No 

1202 

1269t 


13 

1-1/2 





MP953B 
Reverse Acting 
with Attached Relay 

1036 

1069t 


7-1/8 

3/4 





1051 

1077t 







Yes 

1044 


1 

i 


m ! 



r~ 

MP953C 
Direct Acting 
without Relay 

1141 


2-7 

5 





No 

1166 


4-1 1 




! 





1158 


8-12 









1000 


2-7 



3/4 





1026 


4-1 1 




1 





1018 


8-12 







1 


1208 


2-7 





Silicone 

Yes 

1224 


4-1 1 









1216 


8-12 





1 




1232 


2-7 

1 8 1 



Neoprene 



1257 


4-1 1 








1414 


4-1 1 





Silicone 

No 

1422 


8-12 





1 



1067 


2-7 





Neoprene 



1075 


8-12 









1083 


4-11 










1471 


2-7 

13 

1-1/2 





1489 


4-11 


. i . 





MP953D 
Reverse Acting 

1 149 


4-11 

7-1/8 

1/2 





1115 


8-13 



( 





1107 


8-13 



3/4 





1131 


4-1 1 









1156 


4-1 1 







Yes 

without Relay 

1123 


8-12 







1 

1122 


4-1 1 





Ethylene 

Propylene 

No 


fDual Scale (English — Metric) 


Table 2 MP953 Approximate Dimensions in Inches 
(Millimeters) (See Fig 1) 


Operator Size 
Nominal Dia 

A 

B 

C 

D 

5 inch 

5-1/8 

(130) 

6-7/8 

(175) 

4-5/8 

(117) 

4-3/8 

(111) 

8 inch 

8-1/4 

(210) 

8-3/4 

(222) 

6-1/2 

(165) 

5-3/8 

(H7) 

13 ir ch 

13-1/2 

(343) 

12-1/2 

(311) 

10 

(254) 

7-1 1/16 
(195) 
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INSTALLATION 


ACTUATORS WITH STEM EXTENSIONS 


PRECAUTIONS 

— Do not assemble 13-inch(325 mm) operators to valves 

smaller than four inches (101 mm) 

— Take special care in securing valve stem button to 

large sizeMP953 or C Operators with stem extensions 

MOUNTING THE MP953A OR C OPERATOR 

Refer to Figure 1 and Table 2 for dimensions 

1 Loosen the two setscrews at base of operator 

2 Pull the valve stem up 

3 Position the stem locking slide so that the large 
hole IS in view (Fig 2) 

4 Set the operator on the valve bonnet Be sure that 
the stem button passes through the hole in the 
stem locking slide and that the operator is down 
flush on the shoulder of the valve bonnet 

5 Rotate the operator on the valve bonnet to the 
desired position and tighten both operator set- 
screws 

6 Apply air pressure until the diaphragm cup contacts 
the stem button and secure the stem button with 
the stem locking slide 


GRADUTROL RELAY 
(MP953A ONLY) 



Fig 2 Details of MP953A or MP953C Operator Con 
nected to Valve Stem 
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The eight- and thirteen-inch (200 and 325 mm) 
MP953A and C actuators are usually shipped with stem 
extensions The stem extensions are required for mounting 
the eight-inch (200 mm) MP953A and C actuators on 1- 
1-1/2- through three-inch valves and for mountmg 
thirteen-inch (325 mm) actuators on four- through six- 
mch valves 

The stem extensions extend the valve stem height (see 
Dimension A, Tables 3 and 4) to accommodate mounting 
of the larger eight- and thirteen-inch (200 and 325 mm) 
actuators 

MOUNTING EIGHT-INCH (203 mm) MP953 A OR C 
OPERATOR WITH STEM EXTENSION 

1 If converting from a five-inch (127 mm) operator to 
an eight-mch (200 mm) remove the five-inch (127 
mm) operator by following, in reverse, the steps 
previously outlined m MOUNTING THE MP953A 
OR C OPERATOR 

2 Remove the stem button 

NOTE, On larger valves, a locking setscrew is located 
in the side of the stem button This must be 
loosened before stem button can be removed 

3 Screw the stem extension (see Fig 3) on the stem 
until It bottoms The stem and extension are drilled 
to accept a 1/16-mch (1 5 mm) drift pm which can be 
used to assist in holding the stem while turning the 
extensions 

4 Screw the stem button on the extension 
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CAUTION 

It is necessary to have a 5-1/4-inch (133 mm) 
dimension from the top of the valve bonnet to the 
top of the stem button when the stem is at the 
bottom of Its travel Break the cement on the set- 
screw on the top of the stem button and adjust the 
setscrew and button for this dimension Tighten 
side locking setscrews 



5 Cement the top setscrew m place 

6 Follow the procedure MOUNTING THF MP053A OR 
C OPERATOR 


MOUNTING 13-INCH (330 mm) MP953A OR C 
OPERATOR WITH STEM EXTENSION (For 4-, 5- or 
6-inch [101, 125 or 152 mm] Vnlves) 

Special care must be taken when latching the 1 1/16- 
inch (17 mm) valve stem button to prevent damage to 
the plate assembly 

The plate assembly with locking tabs, as illustrated in 
Fig 4, IS designed to prevent the valve stem from spinning 

To prevent spinning, align the flats of the hex stem 
button and place between the locking tabs If not properly 
aligned, the points of the hex button will smash the tabs 
when air is applied DO NOT apply full an picssiire to 
the actuator until all part^ are propcily aligned 


TO ATTACH STEM EXTENSION 

1 Loosen setscrew in the side of the stem button and 
remove button from stem. 

IMPORTANT 

Do not move the setscrew located m the top of the 
stem button 


2 Screw the stem extension onto the valve stem until 
It bottoms 

NO FF The stem and extension are drilled to accept 
a 1/16-inch (1 5 mm) drift pm which can be 
used to assist in holding the stem while 
turning the extension 

3 Screw the button onto the extension until the set- 
screw at the top of tiic button bottoms 

4 Tighten tlie side setscrews firmly m the side of the 
button and the side of the stem extension. 





( 


\ 




' ' 'I ' 1 

\ ,/ 






PLATE ASSEMBLY 


-LOCKING TABS 





-STEM EXTENSION 


Fi'i 4 Stem F xtciision Details 
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Table 3 V501 1 A-r/MI>‘)'‘ ’ Opento' ^>'1 . 


Body Style 
and 

Fig Ref 

Valve 

Size 

In 

V5011A&C 

1/2 

Screwed, 

3/4 

Direct Body 

1 

(Fig 5) 

1-1/4 


1-1/2 


2 


2-1/2 


A* 

In (mm) 


1 

Travel 
In (mm) 


f' i 

In (mm) 


A Pneumatic 
Operator 


3-1/2 (89) 


3/4(19) 


1-3/8 (35) 


A1 Cl 

A 


Al.Cl 


A2,C2 Bl.Dl 

i 


A2,C2 


B1,D1 


V501IA 
Flanged, 
Direct Body 
(Fig 6) 


2 - 1/2 

3 

4 

5 

6 


3-1/2 (89) 


3/4(19) 


1-3/8 (35) 


5-1/4(133) 


1-1/2 (38) 


1 -7/8 (483 


A2.C2 

A2,C2 

A3,C3 

A3,C3 

A3,C3 


B1,D1 

B1,D1 


V5011B 
Flanged, 
Reverse Body 
(Fig 7) , 


4 

5 

6 


6-3/4(171) 


1-1/2 (38) 


1 -7/8 (48) 


A3,C3 
A3,C3 
A3, C3 


V5011D 
Flanged, 
Direct Body 
(Fig 6) 


2 - 1/2 

3 

4 

5 

6 


3-1/2 (89) 


3/4 (1^1) 


1-3/8 (35) 


5-1/4(133) 


1-1/2 (38) 


-■7/8 (48) 


A2,C2 

A2,C2 

A3,C3 

A3,C3 

A3,C3 


Bl.Dl 

E1,D1 


V501IE 
Flanged 
Reverse Body 
(Fig 7) 


4 

5 

6 


6-3/4(171) 


1-1/2 (38) 


1-7/8(48) 


A3,C3 

A3,C3 

A3.C3 


*Dimension “A” is with valve closed (stem down for V501 1 A, C, and D, stem up for V501 IB and E) 


NOTES 

A The MP953A-D are rolling type diaphragm actuatois which provide proportional control of V501 1 valves 
A1 - MP953A DA 5 in (127 mm) dia with positioner 
A2 - MP953A D A 8 in (203 mm) dia with positioner 
A3-MP953ADA 13 in (330 mm) dia with positioner 

B1-MP953BRA 7-1/8 in (180 mm) dia with positioner 

C1-MP953CDA 5 in (127 mm) dia without positioner 
C2 - MP^53C D A 8 in (203 mm) dia without positioner 
C3-MP953CDA 13 m (330 mm) dia without positioner 

D1 - MP953D R A 7-1/8 in (180 mm) dia without positioner 
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Table 4 V5013A-E/MP953 Operator Selection Matnx 


Body Style 
and 

Fig Ref 

Valve 

Size 

In 

A 

In (mm) 

E 

In (mm) 

F 

In (mm) 

^ Pneumatic 
Operator 

V5013A 
Three-Way 
Mixing Valve 
w/Screwed End 
Connections 

(Fig 8) 

1/2 

3/4 

1 

1-1/4 

1-1/2 

2 

3-1/2 (89) 

1 

1-3/8(35) i 

3/4(19) 

A1,C1 A2,C2 B1,D1 

Ai;Cl A2,C2 BTDl 

V5013B&D 
Three-Way Mixing 
Valve, Flanged End 
Connections (D 
Model for High 
Pressure Applica- 
tions) (Fig 9) 

2-1/2 

3 

4 

5 

6 
8 

3-1/2 (89) 

1-3/8 (35) 

3/4(19) 

A2,C2 B1,D1 

A2,C2 B1,D1 

A3,C3 

A3.C3 

A3,C3 

Industnal Type 01-15 or 01-18S 

5-1/4(133) 

1-7/8(48) 

1-1/2 (38) 

5-1/8(130) 

3-1/4 (83) 

2(51) 

V5013C&E 
Three-Way 
Diverting Valve, 
Flanged End Con- 
nections (E Model 
for High Pressure 
Applications) 

(Fig 9) 

2-1/2 

3 

4 

5 

6 
8 

I 

3-1/2 (89) 

1-3/8 (35) 

3/4(19) 

A2,C2 Bl.Dl 

A2,C2 Bl.Dl 

A3,C3 

A3,C3 

A3,C3 

Industrial Type 01-15 or 01-18S 

5-1/4(133) 

1-7/8 (48) 

1-1/2 (38) 

5-1/8(130) 

3-1/4(83) 

2(51) 


NOTES 

The MP953A-D are rolling type diaphragm actuators which provide proportional control of V5013 valves 
A1 - MP953A D A 5 in (127 mm) dia with positioner 
A2 - MP953A D A 8 in (203 mm) dia with positioner 
A3 - MP953A DA 13 in (330 mm) dia with positioner 

B1 - MP953B R A 7-1/8 in (180 mm) dia with positioner 

Cl - MP953C DA 5 m (127 mm) dia without positioner 
C2 - MP953C D A 8 m (203 mm) dia without positioner 
C3 - MP953C D A 13 in (330 mm) dia without positioner 

D1 - MP953D R A 7-1/8 in (180 mm) dia without positioner 
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Fig 5 V5011A and C Screwed, Dnect Acting Body 
Dimensions in Inches (Millimeters) Refer to 
Table 3 



Fig 6 V5011A and D Flanged Body Dimensions in 
Inches (Millimeters) Refer to Table ^ 


I ig 7 


I ig S 



Vst'ilB end 1' riangod Body Dimensions in 
hu lies (Millimeters) Refer to Table f 


I 



V5013A Screwed Bodv Dimensions in I”i h''c 
r'liHinieters) Reler to Table 


i 



fig 9 V5013B-E Flanged Body Dimensions m Inches 
(Millimeters) Refer to Table ri 
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WnilNT OPERATION 

1 Loosen the two setscrews at the base of rhe actuator 

2 Position tlie stem locking slide so that the large hole 
IS in view (refer to Fig 2 and accompanying step 3) 
When the actuator is placed on the valve the stem 
locking slide is not visible This conaition necessitates 
knowing the position of the stem locking slide by 
“feel” 


When the dimpled tab on the vertical ear of the sliding 
stem lock is next to the spring, the stem lock is in 
the locked position and the small hole is now in view 

3 Position actuator on valve bonnet DO NOT tighten 
mounting setscrews in base of actuator 

4 SLOWLY apply air pressure to stroke actuator While 
applying pressure, rotate the operator until the stem 
button drops into the parallel locking tabs Secure 
stem button by pulling locking slide with fingers Do 
not try to force with screwdriver or similar tool as 
damage to the slide will make it impossible to properly 
lock 

5 Remove air pressure Check actuator to be sure it is 
properly engaged to valve stem by trying to lift the 
actuator from the valve 

6 If the actuator is properly fastened, return it to its 
original position on the valve and tighten the actuator 
to valve with the bonnet setscrews in the base of the 
actuator to complete the installation 

MOUNTING THE MP953B OR 0 OPERATOR (Refer 
to Fig 10) 

1 Pull the valve stem up 

2 Remove the stem button connector from the operator 
and attach to the stem button 

NOTE When properly installed, the hor«eshoc- 
shaped locking ring fits over the neck of the 
stem button and locks the two components 
together 

3 Place the operator on the valve without pushing the 
stem down If the stem is pushed down, the thmaded 
shank of the connector will not reach the opor.itor 

4 Turn the screw slot counterclockwise to backout 
stem button (It is also possible to hold the screw and 
spin the operator clockwise) This ton the straiglit- 
through valves only) brings the operator into contact 
with the shoulder of the stem button 


S Push the opciator onto the valve bonnet and hold it 
firmlv m place tighten the two setscrews 

(> Load the stem by turning the stem button connector 
clockwise 

a On a straight-through valve, turn the screw until a 
clearance of approximately l/8-mch(3 mm) exists 
between spring and operator spider See Clearance 
“A”, Fig 10 

b On a three-way valve, a clearance is required at 
both ends of the stroke to permit proper close off 
See Clearance “A” and “B”, Fig 10 Clearance 
should be the same on both ends of the spring If 
there is no air on the operator, adjust the “A” 
clearance when air is available 



Fig 10 Details of MP953B or MP953D Operator Con- 
nected to Valve Stem 


7 If the valve will not seat properly after the above 
ad|ustmcnts, check for incorrect stem height Adjust 
the stem button, if necessary, for proper close-off 


AIR PIPING 

Honeywell recommends the use of 1/4-inch (6 mm) 
O D polyethylene tube and fittings Install gauge tees 
w here necessarv 
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CHECKOUT AND TESTING 


NOTE Adjustments are necessary only for the Grad- c Tighten the cover locking screw until it engages 

utrol* relay used with the MP953A and B actu- the relav housing Do not over-tighten 

ators 


OPERATING RANGE AND START POINT FOR 
ACTUATORS WITH POSITIVE POSITIONERS (See 
Fig. 11) 

1 Usmg a wrench (Part No 301 572 A), loosen the cover 
locking screw 

2 Unscrew the start point adjustment knob and make 
adjustments according to the directions printed inside 
the knob as follows 


START POINT 
ADJUSTMENT KNOB 


START POINT. 
SCALE 


,-RANGE ADJUSTMENT SCREWS 
(BLACK)- (3) 

RANGE ADJUSTMENT SCREWS 
(CADMIUM PLATED) -(3) 


START POINT 
INDICATOR 



Fig 1 1 Adjustment Points of Gradutrol Relay 


Range adjustment 

a Three-pound (21 kPa) range, all screws backed off 
to friction stop 

b Five-pound (34 kPa) range, plated (outer) screws 
tightened Black (mner) screws backed-off to fric- 
tion stop 

c Ten-pound (69 kPa) range, all screws tightened 

Start point adjustment 

a Tighten cover until it bottoms 

b Back-off (one turn max ) until desired start point 
of correct range scale lines up with indicator nea'- 
“B” marking 


ADJUSTMENT CHECK 

1 Install gauges in the main and pilot air lines 

2 Slowly apply pilot pressure and note the pressure at 
which valve stem travel starts This pressure should be 
within +3/4 Ib/m^ (4 kPa) of the start point setting 

3 Slowly increase pilot pressure until valve stem travel 
IS complete This pressure should be within ±3/^ 
Ib/in- (4 kPa) of the start point pressure plus the 
range setting 

4 Make fine adpistments if necessary, with the start 
point adjustment knob 

CAUTION 1 

Loosen the cover locking screw before turning the I 
start point adjustment knob i 
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Honeywell 


THE R4222, R8222, R4228 AND R8228 
ARE GENERAL PURPOSE RELAYS FOR 
USE IN REFRIGERATION AND AIR CON- 
DITIONING EQUIPMENT, APPLIANCES, 
VENDING MACHINES, AND OTHER APPLI- 
CATIONS REQUIRING GENERAL PUR- 
POSE SWITCHING. 


n R4222 and R8222 contacts are available 
for Powerpile (millivoltage), pilot duty, and 
power pole applications. 

□ R4228 and R8228 have power rated con- 
tacts only. 

□ R4222 and R4228 models have line voltage 
(120, 208/240, 277, or 480V ac) coils. R8222 
and R8228 models have low voltage (24V ac) 
coils. 

o Models available with a variety of switching 
configurations. 

O Laminated magnet construction for high 
efficiency. 

□ Contacts rated for voltages up to 600V ac. 

□ Molded terminal numbers and circuit dia- 
gram on top of relay/ provide easy identifica- 
tion for wiring and checking system operation. 

n Relay constructed for high reliability. 

□ Quick-connect terminals are standard; 
double quick-connects available on coil 
terminals. 


V.J. 

REV. 7-78 (.06) 
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IMPORTANT 

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES 
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY ALSO, THIS PRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR- 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED 


TRADEUNE MObELS 

TRADELINE models are selected and packaged to 
replacement value TRADELINE model specifications 
below 

WADEUNE MODELS AVAILABLE 

R4222B,D,N,V Switchmg Relay-lme voltage 
R8222B,D,N,V Switchmg Relay-low voltage 
R4228A,B,D Heavy-duty Relay-lme voltage 
R8228A,B,D Heavy-duty Relay-low voltage 
TERMINALS R4222, R8222, R4228D and R8228D 
have smgle qmck-connects on poles, double qmck- 
connects on coil terminals R4228A,B and 


STANDARD MODELS 

MODELS 

R4222-General purpose relay 120, 208/240, 277, 
and 480V ac coil. 

R8222-General purpose relay 24V ac coil. 
CONTACT RATINGS 

Power Pole (amperes per pole)- 


provide ease of stockmg, ease of handhng and maximum 
are the same as those of standard models except as noted 


R8228A,B have double quick-connects on poles 
and double quick-connects on coil termmals. 

SWITCHING CONFIGURATIONS R4222 and 
R8222, see Table II R4228 and R8228, see 
Table I 

ADDITIONAL FEATURES 

TRADELINE pack with cross reference label and 
special instruction sheet 


R4228- Heavy -duty general purpose relay 120, 
208/240, 277, and 480V ac coil 
R8228- Heavy-duty general purpose relay 24V ac 
coil 


R4222, R8222C 


Inductive 
Full Load 
Locked Rotor 


Resistive 
A and C Modelsh 

(equivalent resistive power) 
All Others^* 


Combined Ratings for A and C Models^ 
Resistive 

(equivalent resistive power) 
Inductive 


120 V AC 

208V AC 

240V AC 

277V AC 

12 

6 

6 

6 

60 

35 

35 

35 

20 8 

20 8 

20 8 

20 8 

(2 5 kW) 

(4 3 kW) 

(5 0 kW) 

(5 7 kW) 

15 

15 

15 

15 

125 

125 

125 

125 

(1 5 kW) 

(2 6 kW) 

(3 0 kW) 

(3 4 kW) 


+4 2 AFL, 

100 ALR 


3/4 hp 

3/4 hp 

3/4 hp 

3/4 hp 


480V AC 


10 

(4 8 kW) 
10 


6 25 
(3 0 kW) 
-t-2 1 AFL 
5 0 ALR 


3/4 hp 



Horsepower 


aCombined ratings indicate that both a resistive and inductive load can be operated by each pole 

hAlso rated 5 amp resistive at 600 volts ^Underwriters Laboratories Inc and CSA approved for 50 cycle applications. 




WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 
1. Order number, specify TRADE LINE if desired 3 Coil ratings 

2 Contact ratings 4 Double quick-connects on coil terminals if desired. 

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE Dl RECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 65422 (612) 542-7500 

(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD 
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Pilot Duty Poles for R4222 and R8222 Only 
Minimum-3 VA at 24, 120, and 480V ac 
Maximum-25 VA at 24V ac, 125 VA at 120, 240, 
and 480V ac 

Resistive-3 amps at 277V ac (0 75 power factor) 


Powerpile (millivoltage) for R4222 and R8222 Only: 

,’lm 

The normally open pilot duty contacts are rated 
for Powerpile (miUivoltage) applications-0.25amp 
at 0 25 tol2Vdc. 


Power Pole (amperes per pole)- 


R4228A,B, R8228A.B 

120V AC 

208V AC 


277V AC 

480V AC 

Inductive 







Full Load 

16 

18 

18 

18 

12 

5 

Locked Rotor 

96 

72 

72 

72 

72 

30 

Resistive^ 

25 

25 

25 

■mH 

15 

(equivalent resistive power) 

(3 0 kW) 

(5 2 kW) 

(6 0 kW) 


(7 2 kW) 

Horsepower 

1 hp 

2hp 

2hp 

2 hp 

1.5 hp 

R4228C,D, R8228C,D 

120 V AC 

208V AC 

240V AC 

277V AC 

480V AC 

Inductive 





mm 


Full Load 

55 




3.0 

Locked Rotor 

15 


mSM 

■9m 

8 

Resistive^ 

25 

■mi 

25 

25 

12.5 

(equivalent resistive power) 

(3 0 kW) 


(6 0 kW) 

(6 9 kW) 

(6 0 kW) 

Combined Ratingsb 







Resistive 

20 8 

20 8 

20 8 

20 8 

10.4 

(equivalent resistive power) 

(2 5 kW) 

(4 3 kW) 

(5 0 kW) 

(5 6 kW) 

(5 0 kW) 

Inductive 



+4 2 AFL, 10 0 ALR 


+2 1 AFL 
5.0 ALR 


3 Also rated 10 amps resistive at 600 volts 

^Combined ratings indicate that both a resistive and an inductive load can be operated by each pole 


COIL RATINGS All coils meet Underwriters If coil voltages other than those listed below are 

Laboratones Inc requirements for Qass B coils desired, contact your local Honeywell representative 

for additional information 


COIL RATINGS 

24V 

120 V 

208/240V 

277V 

480V 

DC Resistive 

9 5 ohms 
9 25 ohmsb 

232 ohms 

875 ohms 

1 385 ohms 

3600 ohms 

Pickup Voltage (maximum)a 
Pickup Voltage (nominal) 
Dropout Voltage (nominal) 

18V 
16±2V 
11 ±2V 

96V 

80 ± 10V 
55 ± 10V 

176V 

150±20V 

100120V 

220V 
190 1 30V 
130 1 30V 

384V 
330 ± 40 V 
225 1 40V 

Inrush VA (maximum) 


20 VA 

20 VA 

20 VA 

20 VA 

20 VA 

Inrush VA (nominal) 


17 0 VA 
17 7 VAb 

17 0 VA 

13 5 VA/18 5 VA 

17.8 VA 

17 VA 

Sealed VA (maximum) 


10 VA 

10 VA 

10 VA 

10 VA 

10 VA 

Sealed VA (nominal) 


9 VA 
9 5 VAb 

9 VA 

6 7 VA/9 2 VA 

9 7 VA 

9 VA 

Sealed Amps (nominal) 

375 A 
400 Ab 

075 A 

032 A/ 038 A 

034 A 

.01 9A 

Sealed Wattage 

5 0 watts 
5 3 wattsb 

5 4 watts 

3 6 watts/5 watts 

5 5 watts 

5.5 watts 

Admittance 

(open) 


0012 

0003 

0002 

.00007 

(sealed) 

016 

016b 

0006 

00015 

00012 

m 


3 Voltages listed are for the relay base mounted vertical With the terminals pointing down, pickup voltage is increased 
by 1 2 percent 

bR8222D,G,J,N,R,T,V only 

NOTE Pickup voltage varies with pole form Specific models will have lower tolerance than shown above. 
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TABLE II-R4222, R8222 


TERMINALS' Qmck-connects are provided as shown 


MODEL 

TERMINALS 

NUMBER OF 
QUICK-CONNECTS 

SINGLE 

DOUBLE 

R4222 & 
R8222 

Coil 

Std 

Opt 

Load 

Std 

- 

R4228 & 
R8228 

Coil 

- 

Std 

R4228A.B & 
R8228A.B 

Load 

- 

Std 

R4228C.D & 
R8228C.D 

Load 

Std 

- 


MOUNTING' Use 2 screws (up to No 10 size) 
through holes in the metal base Base is designed 
for easy replacement of competitive relays 


MAXIMUM AMBIENT TEMPERATURE 155 F [68 C] 
DIMENSIONS See Fig 1 



FIG. 1-RELAY DIMENSIONS IN INCHES [MILLI- 


METRES IN BRACKETS] . 

SWITCHING CONnGURATIONS 

The following tables give switching configurations, 
contact ratmgs, and terminal designations for the 
switchmg relays For example, the R4222A is a spst 
switchmg relay with normally open power rated contacts 
The R4222K is a spst relay with normally open con- 
tacts rated for pilot duty apphcations Electrical con- 
nections to the A and K models would be made to 
terminals 1 and 3 


TABLE I-R4228, R8228 


SWITCHING 

CONFIGURATION 

TERMINALS 

R4228 OR R8228 
MODEL SUFFIX 

POWER RATED 
ONLY 

SPST, N O 
(DOUBLE QUICK- 
CONNECTS) 

4^^'~C6 

A 

SPOT, 

(DOUBLE QUICK- 
CONNECTS) 

Ls 

B 

SPST, N O 

1* II *3 

c 

DPST, N O 

1* II *3 

4 - II .6 

D 



tModels with suffix letters U,V,W,Y, and Z have power 
rated contacts on silver colored terimnals and pilot 
duty rated contacts on brass colored termuuds 
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ACCESSORIES 

1. 129384A Case and Cover Assembly 

2. 4074BVJ Receptacle with 8 color-coded plug-in 
leadwires and retaining bail, for panel mounting appli- 
cations, see Fig. 2. 

3. Q633A1003-4 x 4 plate-mounted relay receptacle 
with metal relay cover and 8 color-coded plug-in 
leadwires. 

NOTE 

a Use the receptacle in applications within the 
current carrymg rating of the wire size and 
quick-connect terminal being used 
b. The receptacle will accept relays with double 
quick-connect terminals 

4. 135959 Receptacle only Leads and quick-connect 
terminals are not supplied with the receptacle 

NOTE Not all standard quick-connect ternunais will be 
adequately retained in this receptacle It is recom- 
mended that a quick-connect terminal with 0 016 


inch [0 406 mm] maximum material thickness be 
used (0 012 inch [0 305 mm] preferred). The maxi- 
mum permissible dimension ^tween the rolls is 
0 115 inch f2 92 mm] These requirements are met 
by AMP, Inc Fasten “250" scries terminal No. 
42100-1 qmck-connects or equivalent 

5. 135887 V/ire Bail only 

6 137881 A Adapters for converting 1/4 inch [6 4 
mm] quick-connects to No. 6 screw terminals (bag of 
eight) 

UNDERWRITERS LABORATORIES INC. COMPO- 
NENT RECOGNIZED 

R4222 and R8222 models A to H,J,U,V,W,Y,Z; 

File No E59779, Guide No NLDX2. 

R4222 and R8222 models K,L,M,N,P,Q,R,S,T; 

File No E49809, Guide No NKCR2 
R4228 and R8228 models A,B,C,D, File No. 
E59779, Gmde No NLDX2. 



FIG. 2-DIMENSIONS OF WIRING RECEPTACLE. 


; 

1. Installer must be a trained, experienced service 
techmoan 

2 Disconnect power supply before beginning 
mstallation to prevent electncal shock and 
equipment damage. 

3 Alv/ays perform a thorough checkout when 
installation is complete 

4 All wirmg must comply with apphcable codes 

and ordmances 

LOCATION 

Mount the relay on a flat, solid surface as close as 
possible to the eqmpment being controlled The relay 
may be mounted m any position except with the ter- 
minals pointed down Secure in place with two screws 
through holes or slots in the mounting base or as shovm 
in Fig 3 or 4 See Fig 1 for mounting dimensions 



FIG. 3-MOUNTING RELAY ON PANEL WITH 
SHEAR FORMED TAB AND 1 SCREW. 
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WIRING 

Disconnect power supply before conrectinq wirinq 
to avoid electrical shock or equipment datneoe 

All winnq must comoly v.nth local codes and or<ti 
nances Cnmo female quick-connects to the system 
wires and attach ’•o the male quick-connect ternunals 
of the relay The relay has molded terminal numbers 
and circuit diagram for easy identification when v/inng 
Fig 6 shows the location and circuits of all models 

Do not exceed contact and coil ratings v/hen wirmg 
into system 



I.padw..c^ 3’ 8 prowded with the 135959 Receptacle 
in dO/4B'^J Eaq Ajssembly for additional relay pole 
PO'.Tinns Insert the required leadvnres in the relay 
receptacle as ‘'ollows 

Determine the leadwire colors required for the relay 
and application desired Push the leadwire terminal 
into the receptacle plate from the side stamped with 
the numbers (Fiq 5) When inserting the leadwire, 
the tang on the quick-connect terminal must align 
vnth the small clearance slot in the terminal opening 
Press the terminal in until it locks in place 


KE^FVVTL 


lj N S 


PLALK 

i-EADWiPE-v 







BLUE 

LEADWIRES 


QUICK CONNECT 
TERMINAL ON 
LEADIMRE 


'RECEPTACLF 
^CLEARANCF OT 


FIG 4-RELAY MOUNTING USING RECEPTACLF. 
AND RETAINING BAIL. 


FIG 5-BOTTOM OF 135959 RECEPTACLE SHOW- 
ING LEADPyiRE INSTALLATION 






Operate the relay and controlled equipment to make sure that relay pulls m v/hen the coil is energized and that 
controlled equipment operates as intended 



R8222Z 

OrST NORMALLY CLC >rD 

r'228A PB'’".. 

n4?'-. 

t. re*‘2< [ 

F 'tC R822EC 

R4228n R82280 

SPS'^ M-i-f 1 V (_,ppr 

(nCUpi ( u O '^'■V‘1 

oPQT 

DO JCli 

r -c, 

ET NOPM^ 1 LY OPr N 

DPST NORMALLY OPEN 


FIG c-R4222 'r;c: J.2, nA22s/r.82:'e cir.cnjT and terminal designation 

HONEVWELL MINFFArOLIS MINN 5'i4nc' INTFHN I Sa'cs C^'fices in aP pfi 'cipal cities of the world Manufacturing in 

Ausfalia, Canada Finland, France, Germany, 'apan, Me i"- > ethcr’a icr -pain Faiwati United Kingdom, U S A 
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RP417A, B, C; RP817A, B 
ELECTRIC-PNEUMATIC 
RELAYS 


Service Data 


GENERAL 

The RP417 and RP817 Electric-Pncurnatic Relays are 
electrically operated pneumatic switches used for inter- 
lock between an electrical system and a pneumatic con- 
trol system. These devices can also be used as stop and 
bleed relays or as diverting or selector relays. 

The RP4 1 7 and RP8 1 7 Relay valve bodies are designed 
for either wall mounting or panel mounting. They can be 
mounted in any position rvithout affecting the operation 
of the device. An optional mounting kit (14003638-001) 
is available to facilitate direct mounting to MP516A 
Operators, VP519C Valves, or PP901B and PP902B 
Pressure Regulators. 



RP4ITB 

RP8I7B 


RP4I7A, 

RP8I7A 


SPECIFICATIONS 


AIR CAPACITY: At 20 psi (138 kPa) supply; 1 psi (7 
kPa) pressure drop: 0.30 SCFM. 

MODELS: 



Line 

Voltage 

Low 

Voltage 

Wall 

Mount 

Panel 

Mount 

Device 

Mount 

Splice 

Box 

Open 

CoU 

Cord & 
Plug 

RP417A 

X 


X 


X 

X 



FT417B 

X 



X 



X 


RJP417C 

X 


X 


X 

X 


X 

RP817A 


X 

X 


X 

X 



EdP817B 


X 


X 



X 



Rev. 8-78 
J.R.W. 
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Form Number 


75-6009 

Commercial Div. 
MLF TAB: II. C. 3. 



AVAILABLE VOLTAGE-CYCLE 


Model 

Complete 
OS No. 

Voltage-Cycle 

RP417A 

1009 

110/120V AC, 50/60 Hz 

1017 

120vAC, 50 Hz 

1025 

220/240V AC, 50/60 Hz 

1033 

240v AC, 50 Hz 

1041 

208v AC, 60 Hz 

1058 

208v AC, 50 Hz 

1066 

277v AC, 60 Hz 

1074 

277v AC, 50 Hz 

1082 

440/480V AC, 50/60 Hz 

1090 

480v AC, 50 Hz 

1108 

lOOv AC, 50 Hz 

1116 

200v AC, 50 Hz 

RP417B 

1007 

110/120V AC, 50/60 Hz 

1015 

120v AC, 50 Hz 

1023 

220/240V AC, 50/60 Hz 

1031 

240v AC, 50 Hz 

1049 

208vAC,60 Hz 

1056 

208v AC, 50 Hz 

1064 

440/480V AC, 50/60 Hz 

1072 

480v AC, 50 Hz 

RP417C 

1005 

110/120V AC, 50/60 Hz 

1013 

120v AC, 50 Hz 

RP817A 

1005 

24v AC, 50 Hz 

1013 

24v AC, 60 Hz 


1003 

24v AC, 50 Hz 

RP817B 

1011 

24v AC, 60 Hz 


APPLICATION 

The RP417 and RP817 Relay can function as a three 
way normally open air valve, a three way normally 
closed air valve, or a three way diverting control, depend- 
ing upon the piping hookup If applied as shown m 
Figure 1, when the fan is turned on, the coil is energized, 
passmg supply air to the damper operator With the fan 
off, the supply port is closed Ports 2 and 3 are con- 
nected, bleedmg the air from the damper operator to 
atmosphere 

OPERATION 

When the coil is de-energized, ports 2 and 3 are con- 
nected and port 1 is blocked When the coil is energized, 
ports 1 and 3 are connected and port 2 is blocked 


VOLTAGE 

SUPPLY 


SUPPLY 

AIR 



DAMPER 

OPERATOR 


75 - 6009-0 


Fig 1 Typical Piping Hookup of the RP4 17 or RP8 17 
Relays 


MAINTENANCE 


Once the RP4 1 7 or RP8 1 7 is installed, no maintenance 
is necessary All movable working parts are internal so 
the device should never need to be cleaned This relay 
also requires no lubrication 


Coil Resistance-Voltage Chart 


Coil Part 
No 14003535- 

Voltage/Hz 

Resistance in Ohms 
±10% at 68F(20C) 

001 

120/60 

110/50 

855 

002 

120/50 

1030 

003 

240/60 

220/50 

3300 

004 

240/50 

4750 

005 

208/60 

2300 

006 

208/50 

3100 

007 

277/60 

4750 

008 

277/50 

5350 

009 

480/60 

440/50 

13200 

010 

480/50 

16000 

Oil 

100/50 

600 

012 

200/50 

2950 

013 

24/50 

35 5 

014 

24/60 

32 

015 

575/60 

20570 

016 

110/60 

775 

017 

24V dc 
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TROUBLESHOOTING CHART 
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Before attempting any repairs, be sure to discon- 
nect electrical power and shut off the air supply 
to the relay. 


All parts of the RP417-RP817 Relays, with the excep- 
tion of the splice box cover on splice box models, are 
held in place by a spring action retaining clip (14003532- 
001). In order to disassemble the relay for repairs, this 
clip must first be removed. Using a small screwdriver (see 
Fig. 2), bend the clip in the direction of its buUt-in 
spring action so the clip itself is not damaged. When the 


clip is removed, the valve body should slide easily free 


75 - 6003-4 


from the rest of the relay, freeing the parts for replace- 


ment. 


Fig. 4. Push the Defective Coil Out of the Yoke. 



2. Push the replacement coil into the yoke and align the 
holes so the valve body can be slid into place as 
shown in Figures 5 and 6. 


1. After removing the valve body from the rest of the 
relay (see Fig. 3), separate the defective coil from the 
yoke as shown in Figure 4 . It should come free from 
the yoke when pressure is applied to it. 


75 - 6009-5 


Fig. 5. Push the Replacement Coil into the Old Yoke 



On splice box models, the electrical leads will 
have to be pulled through the grommet in the 
box when removing the old coil and will have 
to be pushed back through the grommet when 
installing the new coil. See Figures 7 and 8. 


Fig. 9. Push the Spring Clip Back into Place 


Fig. 7. Pull the Electrical Leads Through the Grommet 
in the Splice Box. 


Fig. 8. Insert the Leads of the New Coil Through the 
Grommet in the Splice Box. 


3. After the new coil has been aligned and the valve 
body replaced, reinstall the clip spacer and retaining 
clip as shown in Figure 9. Power and air supply can 
be restored to the device. Then check operation. 


Fig. 10. Optional Mounting Kit 14003638-001 Contains 
14003637-001 Mounting Bracket Shown Above. 
The RP417 and RP817 Relays Can Be Directly 
Mounted to MP516A Operators, VP519C 
Valves, or PP901B and PP902B Pressure Regula- 
tors by Using This Kit. 
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PARTS LIST 


note; 14003543-001 CORD 
AND PLUG AND 14003544-001 
STRAIN RELIEF ARE INCLUDED 
ON RP4I7C ONLY. 



RETAINING CLIP 
(14003532-001) 


i H 


YOKE 

(14003534-001) 



SPLICE BOX COVER* 


COIL 

(14003535-xxx; 

SEE TABLE TO MATCH 
LAST 3 DIGITS WITH VOLTAGE 
REQUIREMENT) 


* INCLUDED IN SPLICE 
BOX ASSEMBLY 


SPLICE BOX ASSEMBLY 
(14003541-001, INCLUDES 
BOX, COVER, AND GROMMET) 


GROMMET* 




GROUND SCREW 
j^8x3/l6 LG 


-SLOTTED PAN HEAD, 

#6, SELF TAPPING 1/4 
SCREW (OBTAIN LOCALLY) 


VALVE BODY 
(NOT available 
FOR REPLACEMENT) 


75 - 6009-10 


Fig. 1 1 . Exploded View of the RP417A, RP417C, or RP817A. 
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RETAINING CLIP 
( 14003532 - 001 ) 


CLIP SPACER 
( 14003533 - 001 ) 


YOKE 

( 14003534 - 001 ) 





Fig. 12. Exploded View of the RP417B or RP817B. 
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SALES AND SERVICE- 


ALABAMA 

Birmingham AL 
(202) 323 2431 
Mohila AL 
12051 479 8572 

ALASKA 

Anchorage AK 
(907) 344 0522 

ARIZOMA 

PhoeniK AZ 
(002) 993-0000 


CALIFORNIA 

Los Angeles CA 
(213) 726-6000 
Sacramento CA 
(916) 485 2221 
San Oiego CA 
(714) 292 5311 
San FrarKisco CA 
(415) 957 2500 

COLORADO 

Englewood (Denver) CO 
(303) 771 2340 

CONNECTICITT 

Hartford CT 
(203) 549 3800 

DELAWARE 

Wilmington DC 
(302) 762 3100 

FLORIDA 

Jacksonville FL 
(9041 396 6971 
Miami FL 
(305) 592 8140 


CANADA- 

AL8ERTA 

Cal44ry 

Edrtionton 


Orlando FL 
(305) 894 3131 

GEORGIA 
Atlanta GA 
(404) 321 2000 

HAWAII 

Honolulu HI 
(808) 537 5514 

ILLINOIS 

Lmcolr>wood (Chicago) IL 

(312) 478 9266 

Lansing IL 

(312) 474 9300 

Peoria IL 

(309) 692 0610 

INDIANA 

Ft Wayrte IN 
(219) 423 9473 
IryJianapolis IN 
(317) 243 0831 

IOWA 

Des Moines I A 
(515) 288 3601 

KENTUCKY 

Louisville KV 
(502) 459 5970 

LOUISIANA 

Metairie (New Orleans) I A 
(504) 833 7241 

MAINE 

Portland Mf 
(207) 775 3501 


MANITOBA 

Winnipeg 


MARYLAND 

Baltimore MG 
(301)626 0900 

MASSACHUSETTS 

Boston MA 
(6171 782 3100 

MICHIGAN 

Farmington HtUs (Detroit) Ml 

(313) 478 1600 

Grand Rapids Ml 

(616) 451 0621 

Saginaw Ml 

(517) 792 8707 

MINNESOTA 

Edma (Minneapoli ) MN 
(612) 830-3500 

MISSOURI 
Kansas City MO 
(8161 358 4200 

MONTANA 

Missoula MT 
(406) 728 7442 

NEBRASKA 

Omaha NH 
(402) 393 8300 

NEW JERSEY 

Westfi<>ld NJ 
(201) 233 9200 

NEW MEXICO 

All>uC)uerqiie NM 
1505) 345 1656 


NEW YORK 

Albany NY 
(518) 456 7000 
Amherst (Buffalo) NY 
(716) 835-2770 
Long Island City NY 
(2121 392 4300 
Ptamvicw Long Island NY 
(516) 931 1500 
Rochester NY 
(716) 461 1600 
Liverpool (^recuse) NY 
(315) 451 4000 

NORTH CAROLINA 

Charlotte NC 
(704) 364 4770 
Greensboro NC 
(919) 294 3280 

NORTH DAKOTA 
Fargo ND 
(701) 235 4221 

OHIO 
Akron OH 
(216) 733 2244 
Cincinnati OH 
(513) 9484100 
Cleveland OH 
(2161 881 0300 
Columbus Oh 
(614) 486 5971 

Dayton OH 
(513) 461 4480 
Toledo Oh 
(419) 4739721 


NEW FOUNOLANO 

Samt John v 


BRITISH COLUMBIA NEW BRUNSWICK 

Vancouver Morwton 


NOVA SCOTIA 
M iiitan 


OKLAHOMA 

Oklahoma City OK 
(405) 848 2611 

OREGON 

Portland OR 
(503) 235 3411 

PENNSYLVANIA 

Harrisburg 
(717 5640000 
Philadelphia PA 
(215) 226 2400 
Pittsburgh PA 
(412) 922 4422 
Wilkes Barre PA 
(717) 654 2477 

RHODE ISLAND 
East Providence Rl 
(401) 438 60(X) 

SOUTH CAROLINA 

Columbia SC 
(803) 7 79 3240 
Greenville SC 
(8031 288 1821 

SOUTH DAKOTA 

Sioux Falls SD 
(605) 336 0986 

TENNESSEE 

Memphri TN 
1901) 3966222 

Nashviite TN 

(615) 385 34(X) 
TEXAS 
Dallas TX 
(214i 661 5459 


ONTARIO 

Hamilton 

London 

(Inawa 

S'jrtl) jry 

T<)fonto 

Windsor 


Houston TX 
(713) 785-3200 
Lubbock TX 
(606) 762 (M86 
San Antonio TX 
(512) 341 4691 

UTAH 

Salt Lake City L/T 
(6011 487 0681 

VIRGINIA 

McLean (Washirvgton DC) VA 

(703) 790 3000 

Norfolk VA 

(B04) 461-0200 

Richmond VA 

IU04I 2856211 

Roanoke VA 

(7031 345 7361 

WASHINGTON 

Seattle WA 
(2061 233 2000 
Spokane WA 
(509) 328 4250 

WISCONSIN 

Appleton Wl 
(414) 73J4491 
Madison Wl 
1608) 274 1340 
Milwaukee Wl 
(4141 771 6300 

PUERTO RICO 

San Juan 
(809) 763 4090 


QUEBEC 
Mon real 
Quebec 
Sherbrooke 

SASKATCHEWAN 

Regina 

Saskatoon 


INTERNATIONAL- 


SUBSIDIARIES AND AFFILIATESt 


ARGENTINA 

BUENOS AIRES 

AUSTRALIA* 

WATERLOO NSW 

Adelaide 

Canberra 

Darwin 

Hobart 

Melbourne 

Perth 

Queensland 

Townsville 

Wollongong 

AUSTRIA 

VIENNA 

Gra7 

Innsbruck 

Klagenfurt 

Linz 

BELGIUM 

BRUSSELS 

Gent 

Liege/Grivegnee 

Luxembourg 


DISTRIBUTORS 

ALGERIA 

ARUBA 

BOLIVIA 

CHILE 

COLOMBIA 

COSTA RICA 


BRAZIL* 

5AO PAULO 
Hio de Janeiro 

DENMARK 

COPENHAGEN 

Aarhus 

FINLAND 

ESPOO 

Kuopio 

Tampere 

FRANCE* 

BOIS D ARCY 

Bordeaux 

Lille 

Lyon 

Marseilles 

Nantes 

Strasbourg 

GERMANY* 

OFFENBACH/MAIN 

Berlin 

Bonn 

DusselJorf 

Hamburg 


CURACAO 

ECUADOR 

EGYPT 

EL SALVADOR 
FIJI 

GREECE 


Hannover Langenhageo 

Mannheim 

Mu DC hen 

Nurnberg 

Stuttgart 

GREAT BRITAIN* 

LONDON Bracknell 
Bel test 
Birminghani 
Cardiff 

Cheadle Hulme 

Dublin (Rep Ireland) 

Last Kilbride (Scotlarxl) 

Maidenhead 

Middlesbrough 

Motherwell 

Sheffield 

HONG KONG 

INDIA 

BOMBAY 

IRAN 

TEHERAN 

ITALY 

MILAN 


Bologna 
F irenrn 
Padrva 
Murna 
Torino 

JAPAN* 

TOKYO 

Chitw 

Fukuoka 

Fukuyama 

Himeii 

Hiroshima 

Kashima 

Kitakyushu 

Kokura 

Nagasaki 

Nagoya 

Nihama 

Ft Washirigton Pa (USA) 
Lo«Ar>gele3 Calif (USA) 
Oita 

Okayama 

Osaka 

Sapporo 

Tokuyama 

Tomakomai 

Toyama 

Yokkaichi 


KUWAIT 

JORDAN 

AMNAN 

MEXICO* 

MEXICO CITY D F 
Monterrey 

NETHERLANDS* 

AMSTERDAM 
Schiptiol Centrum 

NEW ZEALAND 

AUCKLAND 

Christchurch 

Dunedin 

Wellington 

NORWAY 

BERGEN 

Sandvika 

Stavanger 

Tromso 

Trondheim 

SOUTH AFRICA 

JOHANNESBURG 
C apetown 


Durban 

Port Elizabeth 

Pretoria 

SPAIN* 

MADRID 

Barcelona 

Giion 

SWEDEN 

STOCKHOLM 

Goieborg 

Malmo 

Sundsvail 

SWITZERLAND 

ZURICH 

Basel 

Bern 

Geneva 

Wallisellen 

TAIWAN 

TAIPEI 

VENEZUELA 

CARACAS 

Maracaibo 

Valencia 


GUAM 

KOREA 

PARAGUAY 

TUNISIA 

GUATEMALA 

MALAYSIA 

PERU 

TRINIDAD B W 1 

HONG KONG 

MOROCCO 

PHILIPPINE ISLANDS 

TURKEY 

ICELAND 

NETHERLANDS ANT 

PORTUGAL 

URAQUAY 

INDIA 

PAKISTAN 

SINGAPORE 

YUGOSLAVIA 

INDONESIA 

PANAMA 

THAILAND 



(First city listed is head office location 
* Includes manufacturing facilities 
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INTRODUCTION' 


The following instructions are for maintenance, 
repair and parts replacement of the T675A, T678A, 
T675B, T678B, and the T478A Temperature Control- 
lers. Standard tools may be used to disassemble 
and reassemble these controllers. A calibration 
wrench, Honeywell part number 801534, is required 
for field calibration. Table 1 of this form lists the 
recommended cleaning solvent and lubricant. An 
exploded view drawing and parts list are included 
to facilitate repair. All parts are designated by part 
number and description. For ordering information, 
see note on page 11 . 


NOTE: Obtain prices form our local branch office. 
Prices and availability are subject to change 
without notice. 

MAI NTEN ANC E— 

PERIODIC MAINTENANCE: Inspection, Cleaning, and 

Lubrication. 

CAUTION: Be sure to disconnect power source from 
the controller before removing cover to 
work on internal components. 

1. Inspect the controller for external and internal 
damage. 

2. Brush or blow away all dust and dirt. If parts 
appear damaged, remove controller and dis- 
assemble. 

3. Clean disassembled parts in the solvent listed 
in Table 1. Order replacement parts from the 
parts list on this sheet. 

4. When reassembling the controller, coat all screw 
threads lightly with the lubricant listed in Table 1 . 


Table 1 


TOOL OR MATERI/tL 

APPLICATION 

Inhibited 1, 1, 1-Tri- 
chloroethane such as 
Chlorothene or Vythene. 

Obtain locally— Remove 
caked grease and dirt 
which cannot be removed 
easily. Caution; Do not 
allow any solvent to get 
into the snap switches . 

Lubricant — Multi - Pur- 
pose Grease (Honeywell 
part number 802771— 
4 oz. Tube). 

Obtain from Honeywell 
branch office — lubricate 
screw tlrreads to prevent 
rust and corrosion. 

Calibration Wrench — 
Honeywell part number 
801534. 

Obtain from Honeywell 
branch office— calibrate 
dial setting to bulb tem- 
perature — ( see CALI- 
BRATION). 


T675A,B; 

T678A,B and T478A 
TEMPERATURE CONTROLLERS 



CAUTION; Use special care when using solvents. 

Avoid prolonged inhalation and/or contact 
with the skin. Careless handling can re- 
sult in permanent damage to the respira- 
tory system and skin tissue. 

OPERATION CHECK; 

A quick operational check can be performed by 
raising or lowering the setpoint through the tempera- 
ture, including the differential, of the medium con- 
trolled. This should cause the controlled equipment 
to operate. 


CALIBRATION 


T675A 


T675B 


All controllers are carefully tested and calibrated 
at the factory under conditions that are accurately 
controlled. If the controller is not operating at a 
temperature corresponding to the scale setting and 
differential setting, check to see that the bulb is in a 
position to sense the average temperature of the 
medium controlled. If the temperature of the controlled 
medium is changing rapidly the differential will appear 
wider than its setting. 

For calibration,an accurate temperature reading of 
the controlled medium must be taken. This can be 
done by placing an accurate thermometer along side 
the bulb of the controller, or by referring to a ther- 
mometer that has been installed as part of the system. 
If the bulb of the controller is installed in an inaccess- 
ible area, or if the controlled medium is unstable, it 
should be removed and placed in a controlled bath for 
accurate calibration. 


T675A; 

These controllers are to be calibrated so that the 
dial setting is the point at which the R-W switch con- 
tacts make on a temperature rise. Measure the tem- 
perature at the bulb. Rotate the dial counterclock- 
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wise from the top of the scale, to . u m1 oo .> i 
ature rise, until the R-W switch coiitacts, nu' e Note 
the dial reading. 

Calibrate the dial as follows. 

1. Assume that the setpoint on tiie vlrtl i . 
grees, but while moving the dial the (onti oiled equip 
ment comes on at SOdegrees— this ineae;; the cmitiollor 
is off calibration by 20 degrees. Von must increa.se 
the calibration by 20 degrees. 

2. Slip the fingers of the calibration wx'eiich (f>ait 
number 801534) into the slots of the dial. Rotate tiie 
dial until the fingers of the wrench drop into the slots 
of the calibration nut under the dial. Note thu'5 point 
by observing the temperature indication on the dial. 
Assume this point is 45 degree.s. Vou vMut to raise 
the calibration by 20 degrees; tuiii (hi dial Uid (he 
calibration nut, with the wrench, lo a dial indication 
of 65 degrees. This will raise the caM i .'dion by 20 
degrees. 

3. Repeat step 1 to check your ;mjust..ieul. If ■•■m 
find the setpoint still off, repeat sliq) 2. 


T678A- 

These controllers are calibiateil su Niat the .id 
justable (left hand switch) makes m a iciupcratuie 
rise. This point represents the dial setting . Rotate 
the dial counterclockwise from the top of tl'C i-c'ile,to 
simulate a temperature rise, until the leit hand switch 
makes. Note the dial reading. Oontinii. lolntiiig dial 
until the right hand switch makes. Ihedir/oreect) be- 
tween the two readings indicates the f ivitclidiftc i ential. 
The adjustable switch must make at a lowci’ reading 
than the right hand switch. Adjust tlie diN..j . ntial if 
necessary, by turning the adjustment scrc'c (.usible 
through the lower left hand corner ot tli' frame). 
Changing the differential setting may change the cal- 
ibration. 

Measure the temperature at the bulb. Rotate the 
dial counterclockwise, from the top of Uu scale to 
simulate a temperature rise, until the contacts of the 
left hand switch make. Note the rending. 

Calibrate the dial as follows 

1. Assume that the setpoint on the dint m 10 de- 
grees, but while moving the dial the conliolled equip- 
ment comesonat 50degrees — this me.-iios (he cniitroller 
IS off calibration by 20 degrees. Vou must increase 
the calibration by 20 degrees. 

2. Slip the fingers of the caliliratiou wiench (part 
number 801534) into the slots of the dial. Rotate the 
dial until the fingers of the wrench dioji into the slots 
of the calibration nut under the dial. T n(e this point 
by observing the temperature indication on (lie dial 
Assume this point is 45 degrees. Voti vaut 'o laito 
the calibration by 20 degrees, turn the di.ii and (he 
calibration nut, with the wrench, (o a dial ii«(icatum 
of 65 degrees. This will raise tlie calitiratiou by 20 
degrees. 

3. Repeat step 1 to check your adjust i.'Cnt. It , on 
find the setpoint still off, repeat step 2. 


T675B- 

These controllers are calibrated so That di.tl 
setting IS the point at which the switch contact, s break 
on a temperature fall. Measure the temperature at 
the bulb. Rotate the dial clockwise from the cctiom 
of the scale to simulate a temperature fall until (ho 
switch contacts break. Note the dial reading. 


c ihtit ii‘- the dial as follows 

1 . As-sume that the setpoint on the dial is 70 degrees, 
but vhile moving the dial the controlled equipment 
comes on at 50 degrees -this means the controller is 
off calibiation by 20 degrees. You must increase the 
cnlibi-ition by 20 degrees. 

2. Slip the fingers of the calibration wrench (part 
•lunibei 801534) into the slots of the dial. Rotate the 
dial until the fingers of the wrench drop into the slots 
of the calibiation nut under the dial. Note this point 
by observing the temperature indication on the dial. 
Assume this point is 45 degrees. You want to raise 
the calibration by 20 degrees, turn the dial and the 
calibration nut, vuth the wrench, to a dial indication 
of 65 degrees. This will raise the calibration by 20 
dcgiees. 

3. To check ihe calibration, reset the switch by 
pxshing the lesct button. Rotate the dial until the 
&»'itch breal'S. Note the reading and compare with 
the teinperature at the bulb. Readjust the dial, if 
lit cessary, until the bulb temperature and the dial 
re.idii.g coi respond. 


T178.4,' 

Il.eee contx oilers aie calibrated so that the adjust- 
able (left hand switch) breaks on a temperature fall. 
This jiv'int represents the dial setting. Rotate the dial 
cioclrwise from the bottom of the scale, to simulate a 
tempcrahire fall, until the left hand switch breaks. 
Note Ihe dial reading. Continue rotating the dial until 
the j ight hand switch breaks. The difference between 
the ti "0 readings indicates the switch differential. The 
adjustable sv’itch must break at a higher reading than 
the right hand switch. 

Adjust the differential, if necessary, by turning the 
adjustment screw (visible through the rear of the 
frame). Clianging the differential setting may change 
the calibration. 

Measure the tempei ature at the bulb. Rotate the 
dial clockwise, from the bottom of the scale, to 
simulate a temperature fall, until the contacts of the 
left hand switch break. Note the reading. 

Calibr.ate ihe dial as follows: 

1. Assume that the setpoint on the dial is 70 degrees, 
blit while moving the dial the controlled equipment 
comes on at 50 degrees—this means the controller is 
off calibration by 20 degrees. You must increase the 
calibiation by 20 degrees. 

2. Slip the fingers of the calibration wrench (part 
iitiriiber C01534) into the slots of the dial. Rotate the 
dial until the fingers of the wrench drop into the slots 
of (lit calibration nut under the dial. Note this point 
by obseriing the temperature indication on the dial. 
At sume this point is 45 degrees. You w’ant to raise 
(he calibration by 20 degrees; turn the dial and the 
calibial'on nut, with the w'rench, to a dial indication 
of 65 degrees. This will raise the calibration by 20 

*1. gl < ♦ s. 

5. Repeat .step 1 to check your adjustment. If you 
find the octpoint etill off, repeat step 2. 


1 o l>Ui 

The iO/liB IS carefully calibrated at the time of 
inriiv'+ariuieaiid '^'lll maintain adjustment for years of 
ii./riiiul sen ice. Poor control can be the result of 
.i.ar.' lartoi'i, and field re-calibration is not recom- 
lucudcd 'io lerify calibiation, compare temperature 
s Him, •' ilii an ac uirate thermometer. 
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TO CHECK CALIBRATION 

1. Determine the outdoor-air tenioprat'ire as ir- 
curately as possible at the location of the outdooi bulb. 
Subtract this temperature from 70 (t'.e’caIib>”'t’on 
reference point of theT678B)to find the DIFFEPEKCE 
TEMPERATURE. 


2. Multiply the DIFFERENCE TEMPERATURE by 
the RESET FACTOR (see table below) to find the 
amount of shift, or "reset", in the control point 


Reset Ratio 

Reset-ratio Factor 

1 to 1 

1.0 

1 to 1 1-2 

1.5 

11/2 to 1 

0.667 


3. Determine the temperature of the heating medium 
at the indoor bulb and subtract the amount of the con- 
trol point reset (Step 2) to find the THEORETICAL 
SETPOINT. 

4. Adjust the actual setpoint (on the scale of the 
T678B) to the THEORETICAL SETPOINT. 

NOTE — Check the outdoor-air and heating medium 
temperatures to make certain that they have 
not changed from the readings used to make 
the above computations Calibration check 
must be carried out with reasonable speed 

On models of the T678B having an adjustable dif- 
ferential between stages, the right hand switch will 

PARTS LIST 


bicak R to B a.s the tempeiaUire rises to the THEO- 
RETICAL SLT’H’'NT (cool 'ng application) Oe ctein- 
jieiature fall, the PKTPOINT shifts Models o‘‘ (fvi 
T678B, with a f’xed interstage c'lfR rential break P 
to W (make P to B) of the left hand sv/itcli on tem- 
perature fall to the THEORETICAT- SETPOINT 

5. TO CALIBRATE 

a. Find the difference between the actual operating 
point and the THEORETICAL SETPOINT by turning 
the dial of the controller with a screwdriver while ob- 
serving the controlled equipment For example, as- 
sume that the THEORETICAL SETPOINT is 70 de- 
grees, but while moving the dial the controlled couip- 
ment comes on at 50 degrees— this means the control 
IS off calibration by 20 degrees. You must increase 
the calibration by 20 degrees. 

b. Slip the fingers of the calibration wrench tp''rt 
number 801534) into the slots of the dial. Rotate the 
dial until the fingers of the wrench drop into the s’o*s 
of the calibration nut under the dial. Note this point 
by observing the temperature indication on tb'^ di''’ 
Assume this point is 45 degrees. You v'ant to rai'o 
the calibration by 20 degrees, turn both the dial aori 
the calibration nut, with the wrench, to a dial 
cation of 65 degrees. This will raise the cal’bration 
by 20 degrees 

c. To check your adjustment, repeat step a. If you 
find the THEORETICAL SETPOINT and the actual set- 
point still off, repeat step b 


NOTE Four digit numbers listed in MODELS column indicate complete Ordering Specification Number 
EXAMPLE T675A1003 Number in parentheses indicates quantity of parts used 
PARTS LIST FOR FIG. 1 


KEY 

PART NO. 

DESCRIPTION 

1 MO’^EL 

1 C75A 


1 

108109AACA 

ELEMENT ASSEMBLY (0 to 100°F, -15 to 35‘’C, 5' copper) 

mot 

lpo-7 




1011 

1 ir- 




llPO 





1?84 





IP Of! 





1516 


1 

108109AACB 

ELEMENT ASSEMBLY (80 to 180°F, 30 to 80°C. 5' copper) 

1051 

10-19 




1201 

11C7 




1326 


1 

108109AACC 

ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 5' copper) 

1094 

1080 




124.3 

12C'^ 




1334 





1531 


1 

108109AECF 

ELEMENT ASSEMBLY (55 to 175°F. 15 to 75°C,5' copper) 

1417 

1353 




1453 

1395 




1466 

1445 




1540 


1 

108109ACCA 

ELEMENT ASSEMBLY (0 to 100°F, -15 to 35 °C, 20' copper) 

1029 

1015 




1136 

1163 




1177 





1292 


1 

108109ACCB 

ELEMENT ASSEMBLY (80 to lOO^F, 30 to 80°C, 20’ copper) 

1060 

1056 




1219 

1205 

1 

108109ACCC 

ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 20' copper) 

1102 

1098 




1250 

1247 


Parts list for Fig 1 continued on page 4 
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PARTS LIST FOR FIG 1 CONTINUED 


KEY 

PART NO. 

DESCRIPTION 

1 MODEL 

T675A 

T678A 

1 

108109AGCF 

ELEMENT ASSEMBLY (55 to 175°F, 15 to 75°C, 20' copper) 

1425 

1361 


1 


1474 

1403 




1524 


1 

108109ACLA 

ELEMENT ASSEMBLY (0 to 100°F, -15 to 35 °C, 20’stamless 

1045 

1031 



steel) 

1151 

1189 




1193 





1318 


1 

108109ACLB 

ELEMENT ASSEMBLY (80 to 180'F, 30 to 80°C, 20’ stain- 

1086 

1072 



less steel) 

1235 

1221 

1 

108109ACLC 

ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 20' 

1128 

1114 

1 


stainless steel) 

1276 

1262 


Parts list for Fig 1 continued on page 5 



Coat the screw to pad and pad to diaphram sjrfircs 
With 802771 GREASE, Multipurpose 

tStandard parts (screws, washers, eacctrical components, ctt ) should he ob^imed locallv when jxissible Com- 
ponent values are subject to chant^c without notice Always use exact replacement parts when makinp repairs 
+tBecause the component parts of this assemblv arc =:takedor rceuire a special assemb'v process, it is recom- 
mended that a complete replacement assembU be oidered 

NOTE For information on separable wells pre*aure fittmps 
and bulb holders see Data Sheet 90-055'! 

Fic 1 — TC75A and T678A Temperature Controllers 
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PARTS LIST FOR FIG. 1 CONTINUED 


KEY 

PART NO. 

DESCRIPTION 

MODEL 

T675A 

T678A 

1 

108109AGLF 

ELEMENT ASSEMBLY (55 to 175°F, 15 to 75”C, 20' stain- 

1441 

1387 



less steel) 

1490 

1429 

1 

108109AALA 

ELEMENT ASSEMBLY (0 to 100“F, -15 to 35 °C, 5' 


1270 



stainless steel) 



1 

108109ACMA 

ELEMENT ASSEMBLY (0 to 100°F, -15 to 35 °C, 20' monel) 

1037 

1023 




1144 

1171 




1185 





1300 


1 

108109ACMB 

ELEMENT ASSEMBLY (80 to 180°F, 30 to 80°C, 20' monel) 

1078 

1064 




1227 

1213 

1 

108109ACMC 

ELEMENT ASSEMBLY (160 to 260°F, 75 to 125°C, 20' 

1110 

1106 



monel) 

1268 

1254 

1 

108109AGMF 

ELEMENT ASSEMBLY (55 to 175°F, 15 to75°C, 20' monel) 

1433 

1379 




1482 

1411 

2 

800806A 

ttFRAME ASSEMBLY 

1011 



80264AF 

tSCREW-#6-32xl"-rd hd (2) 

1136 



117565A 

ttSCREW ASSEMBLY 

1144 



105563 

SPRING, Friction (As needed) 

1151 



117937 

NUT 

1284 



801032 

SPRING 

1292 



110560 

BARRIER 

1300 



111175 

SWITCH 

1318 



27544 

NUT, Hex (2) 

1326 



800806 

FRAME 

1334 



801033 

LEVER, Reverse 

1458 



125612 

pm 

1516 



117568 

PLATE 

1524 



110556 

COLLAR 



2 

800806B 

ttFRAME ASSEMBLY 

1003 



117572 

SWITCH 

1029 



117565A 

ttSCREW ASSEMBLY 

1037 



117937 

NUT 

1045 



800806 

FRAME 

1052 



80264AF 

tSCREW-#6-32xl"rd hd (2) 

1060 



105563 

SPRmG, Friction (As needed) 

1078 



801032 

SPRING 

1086 



110560 

BARRIER 

1094 



27544 

NUT, Hex (2) 

1102 



801033 

LEVER, Reverse 

1110 



125612 

pm 

1128 



117568 

PIJ^TE 

1508 



110556 

COLLAR 

1532 


2 

800806C 

ttFRAME ASSEMBLY 

1169 



801702 

SIVITCH 

1177 



117565A 

ttSCREW ASSEMBLY 

1185 



117937 

NUT 

1193 



800806 

FRAME 

1201 



80264AF 

tSCREV/-#6-32xl"-rd hd (2) 

1219 



105563 

SPRING, Friction (As needed) 

1227 



801032 

SPRmG 

1235 



110560 

BARRIER 

1243 



27544 

NUT, Hex (2) 

1250 



801033 

LEVER, Reverse 

1268 



125612 

Pm 

127C 



117568 

PJ.ATE 




110556 

COLLAR 




Parts list for Fig. 1 continued on page 6 
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PARTS LIST FOR FIG 1 

CONTINUED 


KEY 

PART NO 

DESCRIPTION 

1 MODEL 

T675A 

T678A 

2 

800806D 

ttFRAME ASSEMBLY 

1417 



802593 

SWITCH 

1425 



117565A 

ttSCPEW ASSEMBLY 

1433 



117937 

NUT 

1441 



800806 

FRAME 

1540 



80264AF 

tSCREW-#6-32xl'’-rd hd (2) 




105563 

SPRING, Friction (As needed) 




801032 

SPRING 




110560 

BARRIER 




27544 

NUT, Hex (2) 




801033 

LEVER, Reverse 




125612 

PIN 




117568 

PLATE 




110556 

COLLAR 



2 

800806E 

ttFRAME ASSEMBLY 

1466 



802594 

SWITCH 

1474 



117565A 

ttSCREW ASSEMBLY 

1482 



117937 

NUT 

1490 



800806 

FRAME 




80264AF 

tSCREW-#6-32xl''-rd hd (2) 




105563 

SPRING, Friction (As needed) 




801033 

LEVER, Reverse 




125612 

PIN 




117568 

PLATE 




27544(2) 

NUT. Hex 




110556 

COLLAR 




801032 

SPRING 




110560 

BARPIFR 



3 

109070A 

SCALEPLATE (0 to 100°F) 

1003 





1011 





1029 





1037 





1045 





1136 





1144 





1151 





1508 





1516 


3 

109070B 

SCALEPLATE (80 to 180°F) 

1052 





1060 





1078 





1086 





1326 


3 

109070C 

SCALEPLATE (160 to 260°F) 

1094 





1102 





1110 





1128 





1334 





1532 


3 

109070D 

SCALEPLATE (15 to 35"C) 

1169 





1177 





1185 





1193 





1284 





1292 





1300 





1318 


3 

109070E 

SCALEPI^.TE (30 to 80°C) 

1201 





1219 





1227 





1235 
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PARTS LIST FOR FIG. 1 CONTINUED 


KEY 

PART NO. 


1 MODEL 


T675A 

1 T678A 

3 

109070F 

SCALEPLATE (-75 to 125 °C) 

1243 

1250 

1268 

1276 

■ 

3 

109070H 

SCALEPLATE (55 to 175 °F) 

■ 

1 

3 

10907 OJ 

SCALEPLATE (15 to 75°C) 

1466 

1474 

1482 

1490 


4 

109076A 

SCALEPLATE (0 to 100°F) 


1007 

1015 

1023 

1031 

1270 

1437 

4 

109076B 

SCALEPLATE (80 to 180°F) 


1049 

1056 

1064 

1072 

4 

109076C 

SCALEPLATE (160 to 260°F) 

1080 

1098 

1106 

1114 


4 

109076D 

SCALEPLATE (-15 to 35 “C) 

1155 

1163 

1171 

1189 


4 

109076E 

SCALEPLATE (30 to 80°C) 

! 

1197 

1205 

1213 

1221 


4 

109076F 

SCALEPLATE (75 to 125 °C) 

1239 

1247 

1254 

1262 


4 

109076G 

SCALEPLATE (55 to HS^F) 

i 

1353 

1361 

1379 

1387 

1445 


4 

109076H 

SCALEPLATE (15 to 75°C) 

1395 

1403 

1411 

1429 



ACCESSORIES 



107324A 

BULB HOLDER 

1508 



4074BR 

ENVELOPE ASSEMBLY 

1532 



80703 

SCREW- Sheet metal 

1540 



105900 

CLAMP, 'T' plate 


All 

Models 


NOTE For information on separable wells, pressure fittings, and bulb holders see Data Sheet 90-0559. 


tStandard parts (screws, washers, electrical components, etc ) should be obtained locally when possible. Com- 
ponent values are subject to change without notice Always use exact replacement parts when making repairs. 
ttBecause the component parts of this assembly are staked or require a special assembly process, it is recom- 
mended that a complete replacement assembly be ordered 
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11000*^\ mo^ocram 


tHn0G7 SCRFW-#8-32x5/16''-bind hd 





103743 COLLAR 



tStandard parts (screws, washers, electrical components ttc ) should be obtained locally when possible Com- 
ponent values are subject to change without notice Always use exact rcplacemer* parts when making repairs 
ttBecause the component parts of this assembly are staked or require a special assembly process, it is recom- 
mended that a complete replacement assembly be ordered 

NOTE For information on separable wells pressure fiUintJs 
and bulb holders see Data Sheet 90-0559 


Fig 2 — T675B Temperature Controllei 



11 9003 A MONOGRAM 


t80967 SCREW-#8-32x5/16”-blnd hd 




tStandard parts (screws, washers, electrical components, etc ) should be obtained iocailj when possible Com- 
ponent values are subject to change without notice Always use exact replacement parts when making repairs 
ttBecause the component parts of this asscmbl) are staked or require a special assembH process, it is recom- 
mended that a complete replacement assembly be ordered 

NOTE For information on separable wells, piessurc fittings 
and bulb holders see Data Stieet 90-0559 


Fig 3 — T678B Temperature Controller 
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tStandard parts (screws, washers, electrical component •. « tc )shouId be obtained locally when i»ssible Com- 
ponent values are subject to change without notice i^lwav use exact replacement parts when making repairs 
t+Because the component parts of this assembly are staked or require a special assembly process, it is recom- 
mended that a complete replacement assembly be ordered 

NOTF For information on seperable wells pressure f Mn 
and bulb holders see Data Sheet 90-0539 


Fis 4 — T478A Temperature Controller 



ORDERING INFORMATION 

Please order by Part No and Description Also, give complete Order Specification 
number of the temperature controller The number is stamped on case. If maybe 
necessary to return the entire device to our factory for complete repair and recondi- 
tioning In the U.S. , orders should be mailed to Honeywell Inc , 1885 Douglas Drive, 
Minneapolis, Minnesota 55422 Direct all inquiries on orders to this same address. 
(In Canada, direct all orders and inquiries to Honeywell Controls Limited, Vanderhoof 
Avqnue, Leaside, Toronto 17, Ontario ) For prices or further information, contact 
your nearest Honeywell Branch Office 




j Mechanical devices must be serviced periodically if they are expected to give continued satis- 
factory performance, and controls are not an exception How accurate and how troublefree your 
control system will be in the years to come depends laigely on the maintenance given it. For 
best results, all devices in your system should be serviced at one time 


Time and trouble can be saved by arranging with Honeywell for a maintenance agreement which 
will guarantee expert, economical care, and insure maximum life and efficiency from your 
system 


© HONEYWELL • Minneapolis, Minnesota 55408 • Toronto 17, Ontario 
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Comfort Control Systems 


Service Data 


Honeywell 


V5011A-E & V5013A-E 
VALVE BODIES 


GENERAL 


The V5011A-E is a single seated, two-way, straight 
through valve that provides proportional control of steam, 
liquids, air or other noncombustible gases in HVAC 
systems requiring tight shut-off. 


The V50 13 valve provides proportional or two-position 
control of hot or cold water in heating or cooling sys- 
tems. Use the V5013A, B and D for mixing service to 
direct flow from one of two inlets to a common outlet. 
Use the V5013C and E for diverting service to direct 
flow from a common inlet to one of two outlets. 


NOTE: Mixing and diverting valves cannot be inter- 
changed. 


NORMALLY CLOSED 


NORMALLY OPEN 


Fig. 1. V5011 Typical Operation. 


Rev. 2-78 
J.R.W. 


Form Number 


77-5613 

Commercial Div. 
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MIXING VALVE 

TO 

controller 

4 


DIVERTING VALVE 

TO 

CONTROLLER 


. - ^OUT 
3 IN I 

i I 


TO 

HEATING 

COIL 


FROM 

HOT WATER 
BOILER 


STEM UP TO INCREASE 
HEATING WATER 
TEMPERATURE 



TO HEATING 
COIL 
BYPASS 


STEM UP TO INCREASE 
AMOUNT OF 
HEATING WATER 


Fig 2 V50 13 Typical Operation 
Table 1 Valve Identification and Cv Ratings 




77-5613 
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MAINTENANCE 


Refer to the specific Service Data sheet covering the 
operator for maintenance instructions 

CLEANING 

Remove all dirt and grease accumulation around 
the packing nut and stem 


LEAKAGE INSPECTION 

ALL BODY TYPES -Inspect top of packing nut 
around stem Repack if leakage exists 

FLANGED BODY TYPES-lnspect adapter flange 
gasket and body plug Tighten bolts and/or body plug 


REPAIR 


Recommended Tools and Materials 

WRENCH - 1 /8 m Hex - For Stem Button and Set 
Screw 

WRENCH - Seat removal of screwed type V501 1 

1 /2 m NPT - Std 7/8 m thin wall socket 
3/4 m NPT Std 1 m thin wall socket 

1 m NPT -Stdl-l/8m thin wall socket with 

0 D turned down to 1 49 ni 
1-1/4 m NPT - Std 1-3/8 m thin wall socket 

1- 1/2 m NPT - Std 1-5/8 m thin wall six ket 

2 m NPT - 947 (Commercial Division 

2- 1/2 m NPT — 948 Warehouse Catalog 

3 111 NPT 949 Numbers) 

PLASTl-LUBE NO 2- Lubricant for stem and packing 
3 1 1057 - 2 01 tube 

TRICHLORETHYLENE Solvent for removal of dirt 
or grease Obtain locally 

CAUTION Special care should be exercised in the use 
of solvents Avoid prolonged inhalation 
and/or contact with the skin Careless 
handling can result m permanent damage to 
the respiratory system or skin tissue 

If leakage occurs after several years of operation, it is 
recommended to completely rebuild the valve, replacing 
all parts subject to wear This normally includes packing, 
stem, disc, internal springs, seats or seat rings, 0-rings, 
and gaskets as applicable to the valve being rebuilt (See 
parts lists for part numbers and repair kit numbers ) 
However, any valve with a stem that is still in good con- 
dition may be repacked without further repair It is 
possible to repack the valve without removing the bonnet 
but use great care not to damage the valve stem or leakage 
may still occur after the new packing is installed 

TO REPACK ONLY 

Follow disassembly procedure through Step 3 Replace 
packing wafers, follower and spring Use packing and 
quantity shown in parts list Use a small amount of 
lubricant and thread packings very carefully over stem 
with concave side up for 150 psi packing and convex 



side up for 250 psi packing Reinstall packing gland by 
pushing down to compress spring until threads engage, 
tighten until snug, be certain tire valve stem moves up 
and down, reinstall button, stem extension (if applicable) 
and operator 

Table 2 Repack Kits 


Stem 

Size 

Low Pressure 

High Pressure 

1/4 

14003294-001 

14002920-001 

3/8 

14003295-001 

14002920-002 

1/2 

14003296-001 



TO REBUILD 


Follow disassembly procedure as applicable Replace 
all parts subject to wear and damage Reassemble in 
reverse order of disassembly, using new parts 
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CAUTION 

Do not tigliten nuts and capscrews beyond recom- 
mended torque (see Table 3) 


Use pipe sealing compound or tape on bonnet threads and 
screwed piping connections Restore steam or liot water 
pressure to test for leaks before reinstalling operator 
Remember that pressure forces the valve open during 
testing Reinstall the operator and check operation to be 
certain valve closes completely against normal operating 
pressure 

Table 3 Bonnet Torque Down Value 
for Nuts and Capscrews 

Steel and Alloy Steel Bodies 
Studs (B-7 and B-16) and Nuts 


Unscrew button Do not tamper with top locking set 
Screw 111 button Also remove stem extension if one 
had to be used to adapt valve to operator (See Table 
2 and Tig 8 to obtain proper bonnet face-to-button 
dimension if set screw was removed ) 

3 Remove packing gland, old packing wafers, follower 
and spring 

4 Remove stem and plug assembly 

a Screwed Body Valves (V5011A and C)-Unscrew 
the bonnet and the stem and plug assembly can 
then be lifted out (Fig 3) 

b Screwed Bodv Three-Way V'alves (V5013A)- 
Unscrew the lower port from body to remove stem 
and plug This requires removing valve from line 
dig 4) 


Stud Size 

Recominended 
Torque, Lbs-Ft 

7/16- 14 UNC 

40- 50 

1/2 - 13 UNC 

50 - 

60 

9/16- 12 UNC 

70- 80 

5/8 - 1 1 UNC 

100- 

120 

3/4 - 10 UNC 

175 -210 

7/8 - 9 UNC 

275 - t20 

1 - 8 UNC 

460 - 500 

1-1/8 - 8 UNC 

525 - 600 


Cast Iron and Bronze Bodies - Capscrews 


Screw Size 

7/16 14 UNC 
1/2 - 13 UNC 
9/16- 12 UNC 
5/8 - 1 1 UNC 
3/4 - 10 UNC 


Recommended 
Torque, Lbs-T t 

Is - 2S 
30- 40 
50- 70 
70 - 1 00 
120-170 



/I 

INf 


NOT1-- Run down all bonnet nuts and capscrews until 
finger tight, then proceed to torc|ue down evenh 
using a reduced torque and spacing Miccessne 
tightening at 180 degrees tlien ‘>0 degrees etc 
until the bonnet raised face contacts the body 
on all sides Then apply the toiuuo as specified 
above 

DISASSEMBLY 

1 Rehece steam or water piessiirc Irom packing gland 
and remove valve operator 

2 Hold stem by inserting 1/16 in dia rod or nail in hole 
near top or hold with wrench on flats near top 


Fig 4 Cutaway ol Typical \'5013 Screwed Type Body 


t Direct Acting Flanged Valves (V501 1 A) - Remove 
ihc bonnet together with the adapter flange that is 
attached with mounting screws (Fig 5) Lilt out 
the stem and plug assembly 

d Rcwe.se Acting 1 hinged Valves (V501 IB) Unscrew 
the bonnet but the stem and plug assembly cannot 
he removed until the adapter flange at the bottom 
ol the valve is removed by unscrewing the mounting 
sciews(Fig 6) 


77-5613 
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Fig 5 Cutaway of Typical V5011A and D Flanged 
Type Body 



Fig 6 Cutaway of Typical V501 IB and E Body 

e Old Three-Way Flanged Valves (V5013A)-The 
bonnet may be removed with the valve in line but 
the stem and plug assembly cannot be removed 
until the flange bolts are removed from both side 
ports and the bottom flange and the lower seat 
ring IS detached from valve body by removing the 
mounting bolts (Fig 7) 



Fig 7 Cutaway of Typical V5013B and D Flanged 
Type Mixing Valve Body 

f Flanged Three-Way Valves (V5013B-E)-Detach 
the bonnet by removing mounting screws Unscrew 
the upper seat ring so the stem and plug assembly 
can be lifted out The lower seat ring can then also 
be removed through the bonnet opening (Fig 8) 



Fig 8 Cutaway of Typical V5013C and D Flanged 
Type Body and V5013C Diverting Plug 
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5 Disassemble stem and plug assembly 

a Screwed Valves witli Discs (V5011A and C) 
Unscrew throttling plug from stem assembly to 
remove disc and disc spring The disc may have to 
be pried out of the disc holder with a screw driver 
Valves that are 1-1/2 in or larger have separate 
stems and disc holders Smaller valves have a staked 
stem and disc holder assembly (Fig 9) 



STEM 

’ ASSEMBLY 


, STEM 
RETAINER 

I DISC 
HOLDER 
; DISC 

, FLAT 
SPRING 


1-1/4 IN AND SMALLER 


l-l/Z TO 3IN 


8126 


Fig 9 Disc Holder Assemblies Used in V501 1 A Screwed 
Type Body 


b Screwed Valves with Metal-to-Metal Seats ( V50 1 1 A 
and C)— The stem and plug assembly cannot be 
disassembled 


stem support spring To reassemble, tighten lower 
plug against support and back off 1/4 turn 

d Flanged Valves (V501 1)— Remove the disc holder 
nut to release disc holder and disc Detach the 
stem by removing pin 

e Flanged Three-Way Valves (V5013)-On older 
valves (V5013A) detach the stem from throttling 
plug by removing pm On later models (V5013B-E) 
the plug is attached to the threaded end of the 
stem with a nut and washer 


© 



c Screwed Three-Way Valves (V5013A) -Remove the 
lower plug and 0-rmg from throttling plug with 
screwdriver thereby releasing stem support and 


Fig 10 Method of Determining Proper Stem Button 
Ad)ustment with or without Stem Extension 
Retei to Tabic 4 


Table 4 



Stem Travel 

Dimension ‘A 
w/<> Stem Extension 

Dimension “B” 
with Stem Extension 

Valve Size 

! 

or Lift' 

V50I 1* 

V5013** 

VSOll* 

V5013** 

1 12 thru 3 in 

3/4 in 
( 1 9 mm) 

3-1/2 m 
(89 mm) 

3-1/2 111 
(89 mm) , 

5-1 /4 m 
(13 3 mm) 

5 1 /4 m 
(133 mm) 

2-1/2 thru 3 m 

3/4 m 
(19 mm) 

3-1 5/32 in 
(88 mm) 

3-1/2 in 
( 89 mm ) 

1 

i 

5-1 /4 m 
( 133 mm) 

4 tliiu 6 111 

1 1/2 in 
(38 mm ) 

5-1 /‘l 111 
( UU? mm) 

5-1/4 in 
( 1 3 s mm ) 

7 9/16 111. 

( 1 79 null ) 

1 

7-9/16 in 
( 1 79 mm) 


’•'Dimension measured with valve closed (Stem down on V50 1 1 A B C, D and 
E.Stem up on V501 HD 

’•’■’'Dimension measured with plug against lower seat (V‘'0nA) 


It IS possible to convert standaid V50I I A & B oi V‘'0I3A-C v.iIvcf into high 
pressure (250 lb ) valves for use in hot or cold water systems onl\ 

Use Bag Acsemblv I40n2‘120-00l (lubber packing) lor V501 1 orV5013 1/2 
to 1-1/4 in valves with I '4 in stems Use Bag Assemblv 14002920-002 (teflon 
packing) on V501 1 or V5013 1-1 12 to 1 in valves with 3/8 in stems 

Refer to instiiictions packed with the Bag Assembly (Form 9“^ 7212) 
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V5011 A & C Screwed Body 1/2" to 1-1/4" Composition Disc 


— Set Strew 


1 /4-28 X i /4 in Socket Hd 
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V5011 A & C Screwed Bodies 1-1/2" to 3" Composition Disc 

- — Set Screw 1 /4 28 x I /4 m Socket Hd 



Extension 31185T 

8" Actuators 


16 I 25 40 63 100 63 100 

' 311851 






































V501 1 A & C Screwed Body 1/2" to 1-1/2" Metal to Metal Seat 



Set Screw 

1 /4-28 X 1 /4 111 Socket Hd 

Button 

310503 






3/4 

in Travel (19 mm) 

Valve Size 

1/2” 

3/4” 

1” 

1-1/4” 

1-1/2” 

Packing Gland 

310509 

1 

i — ^ 

310509 

311431 

Packing* 

310623: 



310623 

311432 


(3) 

1 

(3) 

(4) 

Follower* 

310506 

1 

► 

1 

310506 

311430 

Follower Spring* 

310498 

1 



1 

► 

310498 

311565 

Bonnet 

311080 

311080 

311081 

310691 

311622 

Repack Kit 

14003294-001 

14003295-001 


*Repack Kit includes these parts and lubricant 

Metal to Metal Seated Valves 


NOTE If the STEM & PLUG ASSEMBLY or the SEAT requires 
replacement it is recommended that both be replaced with the 
lapped REPAIR ASSEMBLY to assure tiglit close-off 


Plug & Seat 
Repair Assy 

40 

63 

1 0 

1 6 

2 5 

40 

63 

10 

i 

16 

25 

V50I 1C 
1/2 
3/4’ 

r 

1 1/4' 
1 1/2 

i 

^1 I9^6E 


31 19'>6A 

''1 1'Mi.n 


11 I'HHA 

II I'lSl A 
t|42')8A 
I142WA 

31 1952A 
3I4300A 
314101 A 

31 1953A 
314302A 
314303A 

3 11954 A 
314304A 

312055A 


NOTE Repair parts for V‘>01 1 A St.re\vcd valves ( I '2 it> I 1 2 m ) wtih nicl il to metal seals are no longer available It is recom- 
mended that the entire \j1\c be rcplaecd with a VS(Jl 1C if deteUi\e 
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V5011 A & B Flanged Body 2-1/2" to 6" Composition Disc 


VO 






XI2I9 



V5011 D & E Flanged 250 lb. Body 2-1/2" to 6" 


a 





Scdi Ring 

10041 027 760 

'0041028 760 

70041020 760 

None 

None 

Stem D A 

?()•'? 1050 001 

'0''i|0->2 001 

70687 267 001 

70687263 002 

706832634)03 

Sicm R A 

None 

None 

70771054 001 

70771056 001 

70731058 001 

Pin Slop (DA & R A ) 

10064 SM 116 

10064S84 116 

70674008 001 


30674008 001 

Skill 

?075I04‘) 001 

70771051 001 

70771057 001 

70771055 001 

707310574)01 

Disc 

:7sn(o loon 

10041046 81S 

1004I0S0 815 

70041051 875 

70041052 875 

70041053 835 

Disc Holder 

70041054 100 

70041055 100 

70041056 100 

70041057 100 

30041058 100 

Disc Holder Nm 

70047KI; 

70047812 722 

70067756 722 


30067756 322 

(» iskci 

70046 704 850 

70046775 850 

70046766 859 

30046438 859 

30046541 859 

Vhptu ^ 

'0046 o: :oo 

'0041022 200 

7004102 7 002 
1004102 7 001 

700464 76 002 
700464 76 001 

7004654 2 002 
7004 6 54 2 001 

Hex Cap Mange Bolls 

r: 17 X 1 1/1 
(4) 

1 '2 1 7 X 1 1/2 
(4) 

9/16 12x1 1/2 ' 
(6) 

■« ■ ■ »■ 

(8) 

9/16 12x 1 1/2 
(8) 
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V5013 A Screwed Body 1/2" to 2" AAetn! to Metal Seat 



1/4-28 X 1/4” Socket Hd 

310S03-t 3 10503 



A 


*Repack Kit includes these parts and lubricant 


































V5013 A Flanged Body 2-1/2" to 6" Metal to Metal Seat 




3/4 in Travel (19 mm) 1-1/2 m Travel (38 mm) 

Valve Size 

2-1/2” 

3 

4” 

5” 

6” 

Cv 

63 

100 

160 

250 

360 

Set Screw 

1/4 38 X 1/4” Socket Hd 

Button 

312495 

312495 

3 1 2496 

312496 

312496 

Stem Extensions 
8 Actuator 
13 Actuator 

311851 

311851 


1 

3 1 2466 
8 32 X 5/16 
Set Screw 

Packing Gland 

311431 

311431 

312497 

312497 

312497 

Picking* 

311432 

(4) 

311432 

(4) 

312498 

(5) 

312498 

(5) 

312498 

(5) 

Pollmcer* 

311430 

311430 

312499 

312499 

312499 

Follower Sprinu* 

311565 

311565 

312500 

312500 

312500 

Bonnet 

40647 

40647 

40646 

140646 

40646 

Repair kit 

140032') 5 001 

14003296 001 


*RL}-)jck kit iik1uJi.s thc^c p Mis md luhii^. mt 



Stem 

30041067 316 

30041068 316 

30041069316 

30046463-316 

30046540-316 

Pm Stop Stem 

3002991 1 

3002991 1 

30036549 

30036549 

30032106 

Throttling Plug 

30046288 

30046324 

30046363 

30046437 

30046522 

Seat Ring (2) 

30041027 760 

30041028 760 

30041029 760 

30041030 760 

30041031 760 

Gasket 

30046304 859 

30046335 859 

30046366-859 

30046438 859 

30046541 859 

Outlet Lower Seat 

30046303 

30046337 

30046367 

30046435 

30046539 

Cap Screws Hex Hd 

1/2 13 X 1 1/4 ’ 
(4) 

1/213x1 1/4 
(6) 

9/16 12x1 1/2” 
(6) 

9/16-12x1 1/2" 
(8) 

5/8-11 X 1 1/2” 
(8) 
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V5013 B R D Flanged Body 2-1/2" to 8' 






MIXING 




\50nBIOO? 

1 vsonBioii 

VS0nBI029 

VS0HB1037 

V5013BI045 

V5013B1052 

Valve 

V50I3D1009 

1 V5013D1017 1 

V^0nDI02^ 1 

VS0I3D1033 1 

V5013Diail 

V50! 30105*3 

Size 

2 I/: 

1 


4 


6 

8 

Sot S^riw SoLktt lUi 





1 4 28 X 1 /4 

None 





Stem H(. id 

^004U)SS 10'’ 

'004 loss 107 

''004iox<t : 


30041080 23 S 

None 


Sot St.M.v. Cup Point 
Sotki-f Hl id 

V ^ \ ^ 1 (i 




8 32 X 3'16 

None 

k 

1 


\ont 




1/213 Hex Nut 




Stud 

1 

1 ' ' r 

. 

30037244 271 



'Nl'llL 

n mgi. 

Niino 

* ^ . 1 

None 

30U32S34 272 



PiLking \ut 1 

^()06■'S^" l(P 

^OOC^S-'^ 10'’ 

300(w^^s 001 

, 00<3'?K‘^K001 

'00678S8 001 

None 

^068U74 001 

3068' <744)01 

; '’'O^S3!3‘; O'j: 

no-- S3 MS 002 

'’OoMM^OO: 

N-i _ 

UppL I Wi,>(.r Sl il ; 

Noiu 

^ 

' . 1 

Nohl j 

30065 302 851 

1 ' 1 ' i 



1 14 : 
14) 


! 24'!^ 
fM 



1 30685*3(35-002 1 
1 <-'» ' 

30685565 002 
(33 

3068556^-003 
( ) 

30685X65 003 ! 
(31 

306S5565 003 
(<' 

(1 ) 

Paekimi ) ollimel 1 

! i 

i _ 40 u 

'0037243 30' 

1 

1 

!-• 1 1 


1 4 


Spring 


• ' 


30065380461 




Stem 

'OOh'»H '16 

006^v>s 

30067)^ >o ^1,. 

HIO67H40 3 16 ' 

30067841 3)6 

; 300691 32 316 

I''!k! I 

NniK 

. 


. 

None 

1 30065410 316 

J 1 1 

Wiper Se d 1 1 ower) j 

Nolu 


None 

30065418 862 

] 1 


■^0065401 9^6 


. r 





(.'ppcf Seat Ring 

1 Smii 1 ' 1 "\e' S 

e ii Run Niipih Is 

1 1 led H< low 




0 Ring 

1 Same is (* Run. Nmiil'-.' list dH 

'• w 




Plug 

'UU6~'' 2 '(‘0 ! 

'OOtMX' 11 1 

1 t)06'’x '4 ■<' ' ' 

' '0067835 100 

' '00678 36 100 

(00691 (0 100 

0 Ring 

1 '(M.H4ni 1 001 1 

1 '006 '’s 1 k6| I 

Oe)( S'l 

' 006785 3 891 

, '00678^6 891 

; 30069137 891 


! c. 

<2) 

( 4 

OOf *’855 h91 







3QO 75" - 80! 
('\ 



Seat Ring (Sub isscmbK ) ' 

' 30()(r'v.l 'H)5 1 

|'0.l('61 OO'' 

M)06~XU «H‘ 

(‘(iX'lli' 001 

006 7 M9 100 

'006 J 1 3 5 100 

Cl 

L ^ 1 ' 

i 


1 1 


Nut Hex Loek 

5 16 .4 i 

U' :i 

-J 


■’ 1(1 ;o 

5'S is 

SefeW Hex ( Ip 1 

1.1 X 1 1 4 1 

1 : 1 ' X M 4 

'1 1 : \ 1 1 : 

'* 16 I2x 1 h2 

“lip n X 1 1 ; 

V4 1 0 X : 1 '4 


,4, 

L - 

"" J 

1 IH| 

(81 

(8) 

Bonm I 

'0O6''82'’ 200 ' 

4i'i( :nn 

'00' "820 200 ' 

' 'OU6~S30 200 

'0()(i78M S)0 

30069128 200 

Giskct 

'f)0( "ss.) 1 

j X 0 

(.Xl6"X6| 8-' 1 j 

1 0O< 7X62 K5<) 

'006786 ' 859 

1 

30069134 859 


ShadcJ art ts tpruNcm i I'l n imhcts t *i \ ■'01 U ^■'U'b ( di n Ni>i inur«.hanj,t. tl'k tli V'SOPB 


77-5613 
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V5013 C & E Flanged Body 2-1/2" to 8" 

DIVERTING 




V50I3CI001 

V5013C10I9 

V5013C1027 

V5013CI035 

V50I3CI043 

VS0I3C10S0 


V50I3E1006 

V5013EI014 

V5013E1022 

VS013EI030 

V5013E1048 

V5013FIW5^ 

Size 

2 1/2 

3 

4 

5’ 

6” 

8” 

Set Screw Socket Hd 

1 /4 28 X 1 /4 

1 /4 28 X 1 /4 

1/4 28 X 3/4 


1/4 28 x 3/4 

None 

Stem Head 

10041088 107 

30041088 107 

30041089 235 , 


30041089 235 

None 

Set Screw Cut Point 

832 X 1/16 




8 32 x 3/16” 

None 

Socket 







Hex Nut 

None 




None 

1/2 13 

Stud 

None 




None 

30037244 271 







30065377 392 

Range 

None 




None 

30065377 392 

Packing Nut 

30067857 107 

10067857 107 

30067858-001 


30067858-001 

None 

30683374-001 

30683374-001 

30683135-002 



Wiper Seal Upper 

None 


1 1 


None 

30065392 854 


, l!!4v2 J 

1P408 


Packing 

1 

(5) 

30065401 936 

30685565-002 

30685565-002 

30685565-003 


30685565-003 


(3) 

(3) 

(3) 





Packing Follower 


, li24‘)U 

30037243 303 


' 3 1 1 4 '0 — ^ 

C) 


Spring 

. . 


30065380461 



Stem 

10067871 116 

10067872 116 

10067873 316 

10067874 316 

30067875 316 

30069131 316 

Washer 

None 




None 

30065410316 







(9) 

Wiper Seal Lower 

None 




None 

30065418 862 

Bushing 

10067876 107 

10067876 107 

10067877 107 


30067877 107 

30069133 107 


Seat Ring (Subassembly) 

Same Part Number as Listed Below 

0 Ring 

Same Part Number as Listed Below 

Plug 

10067866 760 
C2) 

10067867 7(30 
(31 ; 

100(37868 760 
(3) j 

30067869 100 
(2) 

10067870 100 
(2) 

30069129 100 
(2) 

0 Ring 

10(38401 1 001 
12) 

1 

1 

1 

10067^11 891 
(3) 

-0067533 891 
(21 

30067851 891 
10067855 891 

30067535 891 i 
(2) 

10067856 891 
(2) 

30069137 891 
(2) 

Scat Ring (Subassunblv) 

100(37X4 2 90^3 
(21 

1()067H4>905 

(3) 

10067844 905 

(3) 

10685116-001 

(3) 

30067849 100 
(2) 

30069135 100 
(2) 

Nut (Hex 1 (kM 

1 34 

50(3 24 

706 20 


7/16 20 

5/8 18 

Screw (Hex ( ap) 

1/2 1 ' X 1 14’ 
(4) 

1/2 1 3 >. I 14 
(6) 

9 1(3 12x1 W2 
i(^) 

9/16 12x1 1/2 
(8) 

5/8 11x1 1/2 
(8) 

3/4 10 x2 1/4” 
(8) 

Bonnet 

10067827 200 

; 10067828 200 

10067829 200 

30067830 200 

10067831 200 

10069128 200 

Gasket 

10067x^9 859 

100(37860 8^9 

10067861 859 

10067862 859 
i 

10067863 859 

30069134 859 


I I ShacJ.J TfCi'; ripKiCni piMs lor V‘'OI JS() lb bodies Nol interdidngiable with V501 3C 
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SALES AND SERVICE- 


ALABAMA 

Btrmingham AL 
(202) 323 243t 
Mobile AL 
(205) 479 8572 

ALASKA 

Anchorage A< 
(&07) 344 (5522 

ARIZONA 

Phoeni* AZ 
(602) 993 6000 


CALIFORNIA 

Los Angeles CA 
(213) 726 6000 
Sacramento CA 
(916) 485 2221 
San Diego CA 
(714) 292 5311 


Orlando FL 
(305) 894 3131 

GEORGIA 
Atlanta GA 
(404) 321 2000 

HAWAII 

Honolulu HI 
(808) 537 5514 

ILLINOIS 

Lmcolnwood (Chicago) IL 

(312) 478 9266 

Lansing IL 

(312) 474 9300 

Peoria IL 

(309) 692 0610 

INDIANA 
Ft Wayne IN 
(219) 423 9473 


San Francisco CA 
(415) 957 2500 

COLORADO 

Englewood (Denver) CO 
(303) 771 2340 

CONNECTICUT 
Hartford CT 
(203) 549 3800 

DELAWARE 

Wilmington DE 
(302) 762 3100 

FLORIDA 

Jacksonville FL 
(904) 396 6971 
Miami FL 

(305) 592 8140 


Indianapolis IN 
(317) 243 0831 

IOWA 

Des Moines lA 
(515) 283 3601 

KENTUCKY 

Louisville <y 
(502) 459 5970 

LOUISIANA 

Metairie (New Orleans) LA 
(504) 833-7241 

MAINE 

Portland ME 
1207) 775 3501 


MARYLAND 

Baltimc e MO 
(301)823 0900 

MASSACHUSETTS 
Boston MA 
(617) 782 3100 

MICHIGAN 

Farmington Hills (Detroit) Ml 
(313) 478 1600 
Grand Rapids M( 

(616) 451 0621 
Saginaw Ml 
(517)792 8707 


MINNESOTA 
Edina (Minneapolis) MN 
(612) 830-3500 

MISSOURI 

Kansas C»tv MO 
(816) 358-4200 

MONTANA 

Missoula MT 
(406) 728 7442 

NEBRASKA 

Omaha N8 
(402) 3938300 

NEW JERSEY 
Wei’fieid NJ 
(201) 233 9200 

NEW MEXICO 
Albuquerque NM 
(505) 345 1656 


A'bany NY 
(518) 456 7000 

Amherst (Buffalo) NY 
(7^6) 835 2770 
Long Island City NY 
(21^) 392 4300 
Plainview Long Island NY 
(516) 931 1500 
Rochester NV 
(716) 461 1600 
Liverpool (Syracuse) NY 
(315) 451 4000 


Oklahoma City OK 
(405) 845 2811 


Portland OR 
(503) 235 8411 

PENNSYLVANIA 

Harrisburg 
(7171 564 8000 
Philadelphia PA 
(215) 226 2400 
Pittsburgh PA 


Houston TX 
(713) 785-3200 
Lubbock TX 
(806) 762 0486 
San Antonio TX 
(512) 341 4691 


Salt Lake City UT 
(801)487 0681 


McLean (Washington DC) VA 
(703) 790 3000 


NORTH CAROLINA 

(412) 922 4422 

Norfolk VA 

Charlotte NC 

Wilkes Barre PA 

(804) 461-0200 

(704) 364 4770 

(717) 654 2477 

Richmond VA 
(804) 285-8211 

Greensboro NC 
19191 294 3280 

RHODE (SLAND 

Roanoke VA 

East Providence Rl 

1703) 345-7361 

NORTH DAKOTA 

(401 » 438 6000 

WASHINGTON 

Fargo NO 
(701) 2J5 4221 

SOUTH CAROLINA 

Seattle WA 

Columbia SC 

(206) 233 2000 

OHIO 

(803) 779 3240 

Spokane WA 

Akron OH 

Greenville SC 

(509) 328-4250 

1216) 733 2244 

(803) 288 1821 

WISCONSIN 

Cincinnati OH 
(513) 948 4100 

SOUTH DAKOTA 

Appleton Wl 

Sioux Falls SO 

(414) 733-4491 

Cleveland OH 
(216) 881 0300 

(605) 336-0986 

Madison Wl 

Columbus OH 

TENNESSEE 

(608) 274 1340 

(614) 486 5971 

Memohis TN 

Milweukee Wl 
(414) 771 6300 

Oayton OH 

(991) 396-6222 

(513) 461 4480 

Nashville TN 

PUERTO RICO 

Toledo OH 

(615) 385 3400 

San Juan 

(419) 473 9721 

TEXAS 
Dallas TX 
(214) 661 5459 

(809) 763 4090 


CANADA - 

Honeywell Limited - Honeywell Limitee 740 Ellesmere Road - Scarborough, Ont 


ALBERTA 

MANITOBA 

NEWFOUNDLAND 

ONTARIO 

Calgary 

Winnipeg 

St John % 

Hamilton 

Edmonton 



London 




Ottawa 




Sudbury 

BRITISH COLUMBIA 

NEW BRUNSWICK 

NOVA SCOTIA 

Toronto 

Vancouver 

Moncton 

Halifax 

Windsor 


QUEBEC 

Montrei) 

Quebec 


SASKATCHEWAN 

Regina 

Saskatoon 


SUBSIDIARIES AND AFFILIATESt 


ARGENTINA 

BRAZIL* 

Hannover Langenhagen 

Bologna 

KUWAIT 

Durban 

BUENOS AIRES 

SAO PAULO 

Mannheim 

Firenze 


Port Elizabeth 


Rio de Janeiro 

Munchen 

Padova 

JORDAN 

Pretoria 

AUSTRALIA* 


Nurnberg 

Roma 

AMNAN 


WATERLOO NSW 

DENMARK 

StuttgaT 

To mo 


SPAIN* 

Adelaide 

COPENHAGEN 



MEXICO* 

MADRID 

Canberra 

Aarhus 

GREAT BRITAIN* 

JAPAN* 

MEXICO CITY D F 

Barcelona 

Darwin 


LONDON Brackne'l 

TOKYO 

Monte rpy 

Gijon 

Hobart 

FINLAND 

Belfast 

Ch iba 



Melbourne 

ESPOO 

Birmingham 

Fukuoka 

NETHERLANDS* 

SWEDEN 

Perth 

Kuopio 

Cardiff 

Fukuyama 

AMSTERDAM 

STOCKHOLM 

Queensland 

Tampere 

Cheadte Mulme 

Himeji 

Schiphql Centrum 

Goteborg 

Townsville 


OublinIRep Ireland) 

Hiroshir-a 


Malmo 

Wollongong 

FRANCE* 

East Kilbride (ScotlarKil 

Kashima 

NEW ZEALAND 

Sundsvall 


BOIS □ AflCY 

Maiden''eed 

Kitakyushu 

AUCKLAND 


AUSTRIA 

Bordeaux 

Midd esbrough 

Kokura 

Christchurch 

SWITZERLAND 

VIENNA 

Lille 

Motherwell 

Nagasaki 

Dunedin 

ZURICH 

Graz 

Lyon 

Sheffield 

Nagoya 

Wellington 

Basel 

Irnsbruck 

Marseilles 


Nihama 


Bern 

Kiagenfurt 

Nantes 

MONO KONG 

Ft Washington Pa lUSA) 

NORWAY 

Geneva 

Lmz 

Strasbourg 


Los Angeles Calif (USA) 

BERGEN 

Wallisellen 



INDIA 

Oita 

Sandvika 


BELGIUM 

GERMANY* 

BOMBAY 

Okayama 

Stavanger 

TAIWAN 

BRUSSELS 

OFFENBACH/MAIN 


Osaka 

Tromso 

TAIPEI 

Gent 

Berlin 

IRAN 

Sapporo 

Trondheim 


Liege/Gnvegnee 

Bonn 

TEHERAN 

Tokuyama 


VENEZUELA 

Luxembourg 

Dusseldorf 


Tomakomai 

SOUTH AFRICA 

CARACAS 


Hamburg 

ITALY 

Toyama 

JOHANNESBURG 

Maracaibo 



MILAN 

Yokkaichi 

Capetown 

Valencia 

DISTRIBUTORS 






ALGERIA 

CURACAO 

GUAM 

KOREA 

PARAGUAY 

TUNISIA 

ARUBA 

ECUADOR 

GUATEMALA 

MALAYSIA 

PERU 

TRINIDAD BWI 

BOLIVIA 

EGYPT 

HONG KONG 

MOROCCO 

PHILIPPINE ISLANDS 

TURKEY 

CHILE 

EL SALVADOR 

ICELAND 

NETHERLANDS ANT 

PORTUGAL 

URAGUAY 

COLOMBIA 

FIJI 

INDIA 

PAKISTAN 

SINGAPORE 

YUGOSLAVIA 

COSTA RICA 

GREECE 

INDONESIA 

PANAMA 

THAILAND 



t First city listed is head office location 
•Includes manufacturing facilities 


HONEYWELL*Mlnneapolis, Minnesota 55408*Scarborough, Ontario*Subsidiaries and Affiliates Around the World *Printed in U S A 
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CLASS 21 1CP 
± 2% REPEATABILITY 
DPDT 1 0 AWPS 
SLOW OPERATE OR SLOW 


RELEASES INTERVAL 




• • * • 

»•« :ii»auir 


; -I 4 


.»-^s 



Tnc C'dS' 2 i 1 CP Tin? De!? v P'''2\ n' ■= u$? r: H ybruJ 
Circuitry, corn.-jininc Solid Stat.’ C 'c ‘tr\ <of timing function 
with an E”R for DPDT 10 Amncrcs output sv 'tchipg Tl'j 
foi'c,.'iog outst’nd, ■'u ^aatu’TS 

FEATURES 

1 A'<i' I o •> I ■ ? I' •'‘■r-'nt t rn.n- '<'i--i''> '‘■’o chart! 

2 *-'Co' 'C ' tiOt 

3 "'I’.c* ' ?■ o.irT*' ■' ' r‘ and . - ’ 

ara li'iti .1 ' r. ijr: (Old cci'su.* •.■i . .y 

: 3 I’ ' 

3 < .on 31.’ tiniipq 

C .'Ion ■ i 3 -r 
~ : pro:"cticn 'DC '' o 


SLOIV OPERATE 


tv;ortr. Ai- 

OOEL IRout VOLTAGE 

NUV3ER , VOLTAGE RANGE 

•■.011A(::’S>''\ 13 121.. A.' ICO 13H 

A211ACP50X t. 
ri:ACP30< G 


tfc21 i AC'^SOX.3 

■ ~.2HACPS0x CO 
^riw.r^sosT^ 


iC ^ o; 


. . ; . 1.3 A '. 

r ..i' .t') \ . 
21 • *• Oa 2 
01',/. ’ .0’ A 
21 I >.C PSO < oA 
21 .ACPSOX.GG 
211 ACPSOX G' 



A 


TIMiNG 
RANGE 
2 to 1 E.'c 
1 n to 10 Ccc 
1 OnCO See 

1 0 I.) 130 See 

2 0 to 200 S< e 

1 to 15 Vin 

2 to 30 M n 

A *0 62 "in 
S • ' ■ n 


APPROa 
STEADY » 
stat: 
CURRENT 
A ) n . 


c. ‘ 'ii'r 
t I 

1 ...I .. 

rn 

1 t"* t ‘ ..n 

2 to 2.'J Vin 
4 •. f," ■'•n 


G' .1. 


2 ^ • t" 

2 ■' . 
: 1 1 r t < ; 



SPECIFICATIONS 

■^'.vi.'. • Accftocv 2'*o of jetting a: nominal volt.-n? rt 25*^0 
C''ntcr: C'’ -ction DPDT S'an'iard 
Ri.'’tTm‘ 100 ms Typically 
Tt'rnp". .’t-.''’ Rang-’ Operate 10°Cto55”C 
Storage - 55*^0 to S5°C 

Trans'cnt Prot''ction Available Stanr' "d on eI< AC niod< Is 
S’c q-ap*' nri PA3e 4 



''’.y « ' 


u 
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FOR SOLAR DOMESTIC WATER HEATING SYSTEMS 
Monitors up to six temperature sensors Conti o's up to three outputs 


LjL^GlLlL LWj 

Specify the control r/sth the 
digctal performanco dispfaif 
from Independent Energy ^ 


W't'^ < C ' 00 Si Ml s solar control vo T'l see cyactly lioi* 

VO <" dciTic'’ ■'■ wati spat' or pool ho^lmg sv'’.erri i, ; rr 
forming Just press the display select button for fast tempe-a 
tore rerdouts Troseb'g rirl .lumbers he'p spot trouUI' at 
system startup or on servici Ca' s You leave when t^'i system 
picvt’s It can deliver what r s cit gnir' for ’vth no ouess 
work that leads to expens ve cji'bjcks 

IE bui'ds cos’ etfprtivc sola’ co rtrols that so'.e svs’em .u.j 
hicms a* 'I’c fJcsign I’age a' I i i 'be *iel J Con'iols w” 
factor” ( ji'bration comp I’tr tistmn and so' '• sta’c cms’ruc 
tion Co 'tiols with t»-ie iatc_.t m rrocon putty tcchooloa/ tor 
ma'-imu'- energy etficienc, c d ‘aster svs'rn. payback 

Protect yo’ur system, and yot so a’ p’ofits Spec cont'o' 

wi’h ciitlc’intia’ {cmpCi.!!. 'e r O'lt’ j a m/ ;jorf irma'i '• .mom 
to'ing From lE 


U.T eoter praffe? 


s i. 


C-1C0 ENERGY MAMAGER 


' oTo*i b i o • 

ttscv-my’iCcV ‘ ' 

^ □ 


C *"* 

' » 3 


'-mvT- 


inBEPEtiost!rnc::Em!^.GV 

1 !r~j 103 


‘ * ^ ~ . ne^' " '•*^Orc 


.'^tON 


Specificati 


I J s? & -~S 


Si v.sci.*. r.ol CO 


lnp<jt Power 105-100 VAC, UCH; 

OiJtpu! Power CXitpuls 1 2— l.tCH? 11 5 VAC o. 
cor.t.nuci-s 

Cutrrul 5—115 VAC 1 A ror!.r..jcij'5 
Hiijhor output rat r.go ava.'ablc Co"Gu ! f-ae’er/ 

1 relay cvai atla for arty on/off-type cutp /. 

(see OrCenng Information) 

Power Concumpticn 1 5 watts max rr^ n 


Sh'pp ng V.'o.g": 4 5 lb " 

Mount ng Dimc-.s 0 no r.eiai! - 6 ’ x 3 ’'j ' <3‘ 

Con' ol Acc..faoy rt F 

Co.'.troi Oparatirg Cnvircr.mcnt 32T-1C4'F. 95% relat vo 
humidty (''on-co raonsing) 


Features 

Digital Performance Monitoring Allows last defection of system malFanction. contmucuo (me tuning of system pertorma’ce. 

faster and easier system installation Helps prc.ido faster system payback 
Unit Constnjctioa Integrated control and monitoring gives single source rcsponsib.I.ty and cost economy over otner control/ 
monitor combinations 

Versatile Multiple outputs available No need to buy a second control to operate complex or combination systems sucb as 
DHW/Fireplace Grata DHVV/Pool DHW/Hot Tub. etc 

Reliable Computer-tested lor performance ar^d tunc’icn at the factory Helps stop expensive service calls 
State-OI-The-Art Technology Microcompute'" operat'on helps provide maxirr,oTi S)o cm energy etiiciency 
Safe Low voltage sensors completely isolated from AC line voltrgcs 
Ready-To-Use Factory calibrated for fast installation with standard teds 

Protected 1 year limited v/arranty Immune to interference from noise of o*hcr equ pment and lightning surges Protects 
system components Irom brownouts by shutting off outputs when .sput .oltage drops below 95 VAC 

Sensors 



SW ST C3 SC 


Type Thermistor, 10K ohm (S 77"F 
(Dperating Terroeiaturc Rang 3 -40'F tu 400 F 
Accuracy ±0 5'F (52 F-212 F) 

Leads 13 AV<G stranded Te'lon msulah'd 
Case Maten.ii 5M6 d'a copper tub ng SC tyre is 
dass 

Interchangeabilihy All lE sensors are intcchanGecble 


SW Wellh/pc 

ST Strapon ST- 'or'j"i %' tubing &T-1 fort tubng 
SB Bolt on for Hat surfaces 
SC Scew-in for v, • NPf 

Note Sensors net su-tobla lor direct immersion Protect 
sensors end sensor connections from direct 
contact wilts ram. 


RESiSTAMCE VI TEfxf’CRATUnE 
SOECT CATIOMSOF IE SCNGORS 


TE^'P 

•c 

TEf'P 

T- 

RESIST 
ANCE 
(K ohm' 

TEMP 

'C 

TEMP 

RESIST- 
ANCE 
I’K ohm) 

O' 

32' 

37 0-,0 

LO' 

140' 

2 4C3 

W’ 

GO' 

19 909 

O' 

IS r 

1 7G1 

20* 

69' 

12 430 

ro' 

17M 

1 7G6 

30' 

PG' 

£1 C i 

-IT 

194' 

9'r, 

40' 

ICG' 

5 32/ 

ICO' 

212' 

679 

50 

irr 

3 C92 






Schematic - Solar/Fireptacc DHW System - Model C100-1S-2S 


Piping 



MOTKt 

Th« nofn or tor ma! kijfKn of lr»orp«no«'< t Ln^JV 

procXi\.*5 he et/y OuDa-it • J lliv^C >triolt* '}^ < t i' '*-J 

«f»y octua* er«jiien«»j ■» *'« f re' 

frrr.efV in tfe MTHicfi'rfi fhp ir uHj-niam Hi No ^ ^ 

*«xf»Qn e». M S 0 rut J fS ) '■•J 5 I y « M«> 5 r ' jr I 

•lOJ jf r • 'loji ,^,.ifa t J Of ‘vy * L< ' s v i ^ i f < 
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IE controls ci’jO your system tho performanco edge . . . from domestic water, 
spsca. end pool heating right tluough solar cts:stcd heat pump space conditioning. 
You're ehsad at tha design stage — with the right prica, microcomputer technology, 
and warranty protection. Ahead in the marketplace — with the reliability of computer testing 
and controls that help the system pay for itself faster. All from a single source, 
with features and options to drive your system to the performance you're designing for. 

Get real control power* Specify IE. 


1 foni I). SIC 

C 60 Differential Tempera 
ture Control for ilomcstic 
water heating and pool 
hcatiiiq 

Drilvers full perlormaiice at 
lower cost through super, or 
design Cc,Tipact. puiet 
solid state, no calibration 
required accurate to 1 2 5'* F Options include C 
une co'd and outlets, 230 VAC opc'-at'on auxili 
output freeze protection 

rt.rmi 11 •vophistir.itr i) 

C too Energy Manager 
D fferential Temperature 
Control and Performa''ce 
Monitor ng m a sinrjle 'imt 
For ('omcstic water heating 
Microcomputer based 
Integrated control and mom 

toring means IrAver cost Pcfo'm'nre r^o 'ito'"ing 
allows operationa* testing at s\ stem startup and 
continuous fine tuning of pert irmance Helps spot 
malfunctions Makes maxir um energy cff.cicncy 
possible Lets a system pay for Itself fas'er Offers 
C 60 features plus monitor. ng , ‘ up to 6 sensors 
Controls up to 3 outiuts (i e 2nr) output may he 
used for fireplace gra'c) Thme-riigit LEO tempera 
ture display Accurau to 1 1° F Offers C-60 options 
plus proportional control ol outputs 1 and 2 Read 
out in °C or °F 

Clio Energy Manage' 

In'ngra’ed Different. ol 
Temperature Control and 
Performance Monitoring 
for swimming pool 
applicatrons 

Adds standard adjustable 
high 'cmpcrature limit and 
ram t.ght enclosure to standard C 100 Optional 
nocturnal cooling avadable Microcomputer based 






t cn iKin f ■, m,,.! 


C 120 Energy .Maiiagrr 
Integrated Differential 
Temperature Control anr* 
Pci forrnanr e f lonitoi mg 
for space heatir.g or spai » 
ji.d rinriest.c r t i aiin 

A lids coniiol of eiK I j / 
d *r.b it i.n r, |tu 1 

' ’ I ( ' ' ,1 s . u , 


r 

t d 


source) or direct heating (storan: tank or collectors 
as heat source) 

To state of the an 
C 200 Energy Ma.nagor 

Complete Spaue Co'tditioning (Hcating/Cooling) m 
ccniuncticn with solar assisted lieat pumps, plus 
domest.c water heating control Operates solar col 
lectors, domestic wafer heating, indirect or direct/ 
indirect space haating and cooling, firep'ace grates 
bo li fi. "ijce ard u.) to t\.o heat pumps 

C(l,.is up to 6 u iic’aturo senso's. up to 10 T stat 
,n( t' jr' I u,-' to 8 s i.d sni'' outputs Accurate to 
* 1 C F MiC'OCO’“pu.C' !;ascd 



E 200 Output Expander 

Ex|ianrls 8 outpe. c''pac'ty of C 2C0 to 16 sni.d stite 
outputs Ic^cjl fnr Sv stc.ms with sophisticafeJ rcnt'ol 
function requircrrcnts 

S 200 System Monitor 

Des.gncd for use with C 200 Displays status of 
C 200 inputs c'jf' uts and temperature sensors 
Cffc's 3 digd Lf D lemp'-ratuie rear'out ^rci an 
md.vidu'il I ED for each injiut ard oi tpuf A, lows 
fast opa'ational testing jt system startup, conti- 
nuous fine tuning of system performance Helps spot 
system malfunctions ouickly Available for wall 
mounting up to 50' from C 200, or m serviceman's 

poit ‘tile CdS' 


ENE.RGY SY5TCV.S, INC. 
P O Eox 59 
Chorlctfe C H , Vo 
P0rl-5^2-'"n 1 


If ^ -1 X -V -*>. SI. *. V . r ^ 9 

i ^ - u . ^ ^ 1 1^* w h t- A -i u^a 
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Oporatjon 


C1CX) IS capable of controlling most air and hydfoiac solar i,y'*cns Mulliplo cotpo", allow control of complex and comt 
rTaticn systems snob as DHW/rircpIaco Grate, OH'/r/Pool. CHW/Kot Tcb, etc 


irS»S-AY B.S.CAYO^ 

rfrc.Urt fviaor Of stofA^ja r»yh iirwt (on 

pcta'tiT* «» 


fxrrnHAi mccntnc F^Jl^c£ 

fl wg« iot».c t 


SCKSOR SCUrCT eUTTOI 
OtOfc^j tercet »t»^i untfl control accxencct c 
OcStfcJ *• <3 

f^aO’cnjX-fiJtjfd jn wincJiTw 

Dc»^ & momct'i.ariV iscpreaa option 
eXTTPUT tNDtCATCRS 

Oursu* ♦ 0 ttofott9i l9n^of9iiX9 Conuot or^'MU ^ 
n vT ftfXjrCatOf Ujn* 0n| or 0fOC<5rt*0'> u » I 
*j».*'cs4tCu'To/aowo» (ii"a)mcK3es On ottc.v-i* t 
t% Preoc ttonai cor* <ji i$ oflon i' • s.« e 

ord«'»rg inlofrratton f fiC'OC4jfnou*of use' 
erc« in.pT‘»)Cfrftjiot>j*wer<\COi‘«c ■> serior Ard 
s* lenscr to maxe con’roi d‘V.ti»on 
Ou*pc # i OptonaiTniD-ff9r9r^a! Torrp^'t Ce/*- 
PO/ O/ Z •OiT DUisn f aQl<i f*rci oCwOd c,^r * z -r 
rjrt *1 V ptoOGftw T \i > rs Jt*i} «.*< « f* 

l« *«»<i t «ua \ infl -i’ I ♦ /L » J» i» « r«- • ^ 

h* API f> ^«ix • t 4^ni/«. ,f i«t , I 

, «* 1 lY'-rH < M . Ijf HI ' IJ A“' I »>i /I 0 »' « ^ • 

'C'TY* « ' J*t>rr 

Ov’PiJZ Optiormt Oiair Do^ir'fntazoPr/^^, . 

tO<iCv.'0f tCfTin.tdl*i«0 


V 




N O tee ocssT «Aa,fiTf> 
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i£0 DicrTAL ncrcriATuPE riaixxjt 

V% n* c»s c '"r < , * r T • ijO to 4 ncJ J| icwxl 

r.( f-Ou U‘ S» f 1 ih 


If* F 

> n «4 t pr f j t 1 
» St V" -r C* -t 
i trr k«t n 

■* fy e-f r^tfifX) 
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1.41^0 
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Ordering Information/Prcqediire - Follow chart (rem left to right selecting the outputs and 

options for your application(s) (sco sample below char*) 


Outpii* I nsvACin^^HP _] 
OrJc' Code 

ti (.nil nal 
t'i'es*ioIJ 
It tciceted. 
placs in 
pirenthesil 

1P< ) 
it optional 
ihrci’io'd 
IS tclcced, 
p'ace in 
parent rici i 



Proportional Speed f 
DiHercntia' Tenip Control 
S'F Dili Stvt 16‘F Dili 
Foil Speed (ttd ihreshcld) 


Cption.’l Thrciholdj 
20'7. 12/5 R'4 


Options - O u'pul 1 L P r^C o -'e 


Stgnne Hin^ TrmnfLi’.iir ♦ 


L’mi 0^0 f tiU) 

I Gption.al LUHli’ 

KO ICO o&^?ao"F 


ifo jtienal 


thrc'*" old 
It se ecicd 
plate in 
parcn-hetit 


AdiLSta'J'r- Hiqh Temp "j HiAQJI 
Limit rO‘F IBJ’F lor DHW*' 


Adiu$ta'''e His*i Temp 
Limit* G5'F.120'F/fof 
Poo./Hot Tub 


H PAD.; 


Rccircuia'c Freeze 
Prelection Ocsed on 
Collector Temp 
<33'F on >43 F oh 


! L 


Outpu* 2 1 '5 N. A( 1 '|o h'P 


Ouipui Typp tseie^t 

20'F on 3 F off is* 1l 
Di'lerernal Tc''':t''’u 
Contrr ' 


Optional Thrcibol Is i 
*6/3 1 2 ' 4 3/ 3 _| 

Proporli.ina' Speed T 
Oiffcreriii il Tein,» 2Gn*irjt 
5'F Dill 5ia t It.'F Od( 
Full Spec*' !std inic n^ldl 

Opiiiwvil Ttucs* nit 5 
20/7, 12 5.8 4 


I C ill 1 Code 

' 25' ) 

’ if Op If" ,1 ' 

i * 

I IS spfecici' 

• pfdcc tn 

j porl!nT‘^rs^s 

2fM ) i 
»f optior^ *1 , 
trfcih ^ J I 
IS jf*’ c’cd I 
plji r t' 

p ‘fCf^ ' • IS 


Drain Down • * 
f tetze Pio ection 
Based on CoJ’ect T^mp 
' 33’FoM '43 f oi 


OiJttonj Oil put 7 


n i*c' Co' 


3tOfJ ,r H«r/ Jf * i t r i l-( ) 


I trra (140*P stc 

OpiiCf Lim s 
120 U>0 ‘‘^‘0 


Adjust**’>f»' H 

Limit /vj ^ ^ 

Ad|ux.a‘>fe Tr 
Limit* f 3 r-rO'F * 
Pooi/Hot Tub 

Auxifti'v *^tC'2 c 
Due*. S*Of j,S*'S*»i' 


) Il ^ 


r‘-tw, 


L. 


1 1u*Pll 
Drjrn Dotrvn 


Output 3 - 1b VAC 1 mMP 
ypr 


’ Order r oc' 
T 3F 


t r LC ’e P 17 * lon 

I 2 :'r nM yf i ^ 


1 




( p tnn j 

IS sc'ccr i I 
o scr n I 
j pjre ^rsi: j 


Cenrt tl Optinns 
t f’cijy fi ' 

1 3 { f 2T u ^ »-iU 


Li'^' Ot 'll a 'if Cut f!s < LC 


Older Code 

nnn 1 


T'er'j’cr lu f r 34 Ve*C 
ju r A 2v / a X ’ 


24 VAC) 


MIPADJI I 

j 


• ' If ip<?cif 'rd control turns , ’ f tf s*rr rcechcj Im r*^aK ‘css of otr r t n v itu i s 

If specified fjisp'avcd jt au* 4 crntrol pcs'tion 

• If v>eeifitjd for bot'i outputs 1 & 2, limrs nn st be sjr le ti. p ^ 

•• To be effective, collector sensor must be meuntevi on coldest s»jr of t^bsdfbcr piato 
Makes eux 2 this ssore'ie sensor for output 2 

t Proportional Control lo bo used c ^ly in conuinctior ^nh permanent capacitor or shaded pola motors AcceptabIt pump* include, 
but arc not limited to Txico (O')?, CX)3l and OiurKffrs <?C 42 2b U> 25-17. 23-04 2C-C4) 


Ordering Example 


Ssleci a C100 O'flerential 
Ter*iptrc'ure Conircl wi h Di„:)l 1 / 

C-100 


Widi D."pi*'rlnl rid,f'a'i'i C"'iil'-i 

wi'b ^J/‘> t’.rLt^nr.'r! J on Ci 1 t 1 ,i id J 

7ij 1 Itn ,1 , "n I * 'n F 

I S‘ >111X11 


ird p Cl ' jri I c,/ ilrol ol . 
c !, d I"' 12 5 It Ji;l )3 
I 1’ I. u ■! I ,jl U F 


2P(1' -5 




w,!b optior-, I AC 
I 

^P v'jUll 

LC 


( 
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INTRODUCTION 


Your Honeywell Automatic Control System has been engineered and installed 
to meet your mdividual needs, and it represents a great deal of study and 
planning by control experts 

Each of the parts that make up your control system has been designed and 
built to give you many years of trouble-free service After installation, our 
technicians have carefully adjusted every component and given the entire system 
an operational check to make sure that we have not overlooked a thing m giving 
you accurate, dependable control 

However, mechanical devices must be serviced periodically if they are ex- 
pected to give continued satisfactory performance, and controls are not an 
exception How accurate, dependable, and economical your control system 
will remain in the years to come depends largely on the maintenance given it 
This booklet has been designed to cover all general aspects of the maintenance 
required to help you keep your system in proper operating condition You are 
urged to observe the schedule of maintenance procedures listed on page 1 
Unusually severe conditions would dictate more frequent attention, of course 

For those who prefer professional maintenance, Honeywell provides, and 
recommends, a plan of regular, expert maintenance service performed by our 
own trained specialists You will find information about Honeywell Maintenance 
Service on page 14 in this booklet 


Ml 

HONEYWELL 
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A NOTE OF CAUTION 


In several section*? of this booklet the suirtiestions foi c leamni; various parts 
of your control svsteni refei to the use of sohents All *'olvents, flammable 
or not, should be handled voi v carofullv Do not inhale timn ^’apors or permit 
them to contact the skin unnccessai ilv Caielc<?s ham'hna: can result in 
permanent iniury to the skin or the respuatoi\ &' stem 
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MAINTENANCE SCHEDULE 


The rusting, dirt accumulation, and general weai that controls sustain over a period of time depends upon the 
actual "in-service” time and general opei ating conditions The following maintenance schedule is based on the 
average installation and can be used as a guide in determining how often the various control devices should be 
serviced 


Frequency 

Service Required 

See Page 

Once a week 

Dram compressor tank, filter bowl, and any air lines furnished 



with drain cocks 

3 


Check compressor crankcase oil level 

4 


Check compressor safety-relief valve 

5 

Once a month 

Inspect the discharge-air filter 

4 


Check the pressure-reducing v'alve setting 

5 

Once every three months 

Change the crankcase oil 

4 


Oil the compressor motoi s 

4 


Check the compressor pressure switch 

5 

Once every six months 

Check for moisture, oil, or diit in the lines 

4 


Clean the intake air filter, felt and screen types 

4 


Check the compressor belt 

4 


Check the pressure-relief valve 
Check the calibration and operation of 

5 


Sensors 

6 


Thermostats 

7 


Humidity controllers 

8 


Pressure controllers 
Check the nozzle and restrictors of 

9 


Sensors 

6 


Thermostats 

8 


Humidity controllers 

9 


Pressure controllers 
Clean elements of 

9 


Humidity sensors 

6 


Humidity controllers 
Check piping of 

8 


Pressure sensors 

6 


Pressure conti oilers 

9 


Lubricate dampers 

12 


Check damper travel and close-off 

13 

Once a year 

Replace cartridge-tvpe, mtake-air filter 

Check calibiation and propoitional band of sensor-control 

4 


system 

Check throttling lange of 

6 


Thermostats 

8 


Humidity controllers 

8 


Pressure controllers 

9 


Lubricate packing® 

10 


Adjust packing® or i epack valves 

10 


Check valves for tight closeoff 

10 


Check e-p and p-e relay operation 

11 


Check Gradutrol* relay operation 

11 


Check diverting switch operation 

13 


Check graduate switch operation 

13 


^Not required on valves with Teflon packing 
*Trademark 
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GENERAL MAINTENANCE INSTRUCTIONS 


Pneumatic f*2fstems 


An automatic control system is composed of several 
mechanical devices, each designed to perform a spe- 
cific function Accurate control is possible only when 
each component of the system performs its function 
properly To ensure the proper operation of each de- 
vice, the system must be checked periodically and 
repaired when needed 

Service suggestions and methods of adjustment for 


every device may be found in the individual installa- 
tion instructions or maintenance and repair instruc- 
tions for the particular device The following General 
Instructions will be of value to anyone responsible for 
the maintenance of automatic controls and will aid him 
in making an intelligent periodic check of a pneumatic 
control system 


VIRUAR. INGPECTPOM 

Study the drawings of your control system to get a a visual inspection of the system can be made to de- 
general picture of what devices are involved, and to termine the following 

thoroughly understand the sequence of opeiation Then 


1 MISSING EQUIPMENT OR PARTS 


Equipment is not likely to be missing from a sys- 
tem that IS periodically checked and serviced It is 
the "forgotten" system that eventually has some of 
the components missing Occasionally covers or 


small accessories will disappear, and these should 
be 1 eplaced promptly to avoid getting dirt into the 
controls which may impair their operation 


2 LEAKING OR RESTRICTED AIR LINES 


Excessive compressor operation frequently mdi- 
catesthat there are leaks in the system Two methods 
are commonly used to locate hard-to-find leaks A 
soapy solution maybe applied with a brush to all piping 
connections and fittings The leak can be located by 
the bubbling action The other method is to introduce 
an odorant, such as wmtergreen or motor ether, into 
the system near the compressor The leak mav be 
located by the odor near the leak 

It IS possible for a leak to occur in air piping with- 
in a wall, ceiling, or floor, due to a settling of the 
building If the air lines are imbedded in concrete, it 
will be necessary to cut into the concrete to repair 
the line or to disconnect the leaking line and install a 
new one In some instances it might be possible to 
run the newline behind a baseboard or molding It the 


leak IS located in a false ceiling or partition, it is 
often possible to pull in a new line as the old one is 
pulled out Since thcie are several conditions to be 
considered in each case, one must use good judgment 
and common sense to accomplish the job, using the 
least amount of time and effort 

A damaged air line that restricts the flow of air can 
also cause trouble If the main-line air pressure 
(supply) at a controller drops when the controller is 
attempting to build up branch-line pressure, there 
may be a restriction in the main line To locate a 
damaged or restricted air line, check the supply air 
pressure to each device in the system The de- 
fective line will be the supply line to the farthest up- 
sti earn device that has a reduced supply air pressure 


3 DIRTY EQUIPMENT 


Dirt acts as an insulator and can make a contiol 
sluggish in operation if it accumulates on the ( ontrol 
element Remove covers and check for dirt and 
corrosion Chlorothene or Vythene, containing tri- 
chloroethane, or other similar cleaning agents are 
recommended for removing dirt and grease fiom all 
metal surfaces Evidence of lust or coirosion indi- 
cates the presence of moisture, the source of which 
should be determined and eliminated 

WARNING. Special care should be exercised in 
the use of solvents Avoid prolonged inhalation and/or 


contact with the skin Careless handling can result 
in permanent inuiiyto the respiratory system or skin 
tissue 

Check for binding and worn or loose connections of 
linkages on dampei s and v^alves Linkages may be 
damaged or may shift as a result of binding dampers 
oi V'ah cs When originally installed, all equipment 
is properly lubricated and adjusted to eliminate bmd- 
ing If points of wear are kept well lubricated and 
free of dirt, satisfactory operation will result, and 
costly replacement of linkages and damper operators 
will be avoided 


Il2 



Compressor — Air Supply; 

OPERATION 


Compressed air for the control system may be 
supplied by a central source or a separate air com- 
pressor The air must be clean and dry, and the 
pressure reduced to 18 psi If the moisture content of 
the outside air is normally lower than that of the in- 
side air, the compressor should be supplied with air 
piped from outside If moisture condenses in the air 
lines or controls, serious damage may result Piping 
and internal parts of the instrument may corrode, 
and plugging may result in immobilizing the mecha- 
nisms In many systems, particularly year-round 
systems, it is advisable to install an air dryer to 
elimmate moisture from the air supply 

The intake air is cleaned through a screen filter 
before it enters the compressor The air leaving the 
compressor is delivered to a storage tank To elimi- 
nate oil in the air supply to the controls, an oil filter 
with a replaceable cartridge is installed in the air 
line leaving the storage tank 

Dirty filters do not clean the air efficiently, and 
they restrict air flow, thus reducing the effective 
capacity of the compressor and causing it toiun longer 
This causes unnecessary wear For these leasons 


the filters should be cleaned regularly 

The air pressure maintained in the tank is reduced 
to 18 psi through a pressure reducing valve (prv) 
The disc and diaphragm in the prv will need replacing 
more often if the air lines contain oil vapor A clean 
oil filter will protect the prv and other controls by 
removing oil vapor from the air supply 

If the prv fails to close off properly as the down- 
stream pressure rises to its setting, or if the valve 
diaphragm ruptures, the air pressure to the controls 
will build up and cause serious damage To prevent 
such damage, an integral relief valve is provided on 
the downstream side of the prv to act as a safety de- 
vice The relief valve is set to relieve pressures in 
excess of 20 psig 

The entire control system operation is dependent 
upon the air supplied by the compressor The air 
must be clean and dry to safeguard the controls and 
to guaiantee that each will function properly It is, 
therefore, of utmost importance to maintain the com- 
pressor and its related parts in efficient operating 
condition 


INTAKE FILTER 



Fig 1 — Diagiam ol a T>'pical Pneumatic System 


MAINTENANCE 


1 TANK, FILTER BOWL AND AIR LINES FURNISHED WITH DRAIN COCKS Dram once a week 


Accumulated water and oil can be drained from the 
compressor tank by opening the drain cock on the 
bottom of the tank Evidence of oil in the tank indicates 
that the compressor is pumping oil and the com- 
pressor unit should be repaired oi repLiced Diain 
the pressure-reducing valve and filter-station bowl by 


opening the cock on the bottom of the bowl Clean the 
bowl It it IS dirty Drain any lines leading from the 
compressor il cocks are provided Weekly draining 
is the minimum requirement In humid climates, 
daily draining mav be required 
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2 MOISTURE, OIL. OR DIRT IN LINES C heck eve ry 6 months 


Remove a thermostat to check for moisture and 
oil in the lines If any is found, it should be blown 
out and more thermostats checked Oil will be more 
evident in thermostats near the compressor 

If moisture is present m tlie lines, the reason for it 
must be determined This condition can bo caused bv 
high relative humidity m a boiler room wheie the air 
IS being drawn in by the compressor If this is the 


3 CRANKCASE OIL Change eiery 3 months (or every 100 operating hours) 

Check the oil level in the crankcase every week consumption Use only nondetergent oil that contains 

Change oil every 3 months or 100 operating hours, rust-and-oxidation inhibitors For ambient tempera- 

whichever occurs first If operating conditions are tui es below 32 F, use SAE 10-W grade oil For 

exceptionally dirty, change oil more often Do not tempeiaturcs of 32 to 100 F, use SAE 10, and for 

overfill the crankcase Tins will cause excessive oil temperatures over 100 F, use SAE 20 


4 INTAKE AIR FILTER 
A Cartridg e type — replace once a v ear 
B Felt type — clean e\er> 6 months 

The felt in the intake filter should be removed FLAMMABLE ( leaning solvent NEVER USE GASO- 

and cleaned in trichloroethane or other NON- LINE ' Do not use oil type filters 


C Sci een element type — cle an e veiy 6 months 

The air intake filter-silencers have an oil- USE GASOLINE ' Allow the filter element to dry and 

wetted screen filter element Remove the scieen then dip in SAE 30 to 50 engine oil Drain off excess 

filter element and wash it in trichloroethane oi other oil and reassemble the unit The interior silencer 

standard NON-FLAMMABLE cleaning solvent NEVER chambei reaun ts no attention or service 


5 DISCHARGE AIR FILTER Inspei t oin e a month 

The cartridge must be replaced periodically It will within a niontli oi less, the compressor should be 

be necessary to replace it moie often when the com- i''pau<'d o, repl iced Clean the resin-impregnated 

pressor unit is worn If the filter material appeal s fiRc « "Mth a < oci niei cial cleaning solvent such as 

damp with oil when squeezed with the finnei s, it »i ii him oetliane DO NOT USE GASOLINE' 

should be replaced If the filter becomes oil-soaki>d 


6 COMPRISE OR MO TOR Oile^iivJ^months 

The electric compi essor niotoi sliould bo m led as coiidiumis Bet n e oiling, disconnect the power 

specified on the manufactui ci 's nann'platc Once supplv asa=nl<'i\ piecaution 

every three months is sufficient iindci most operatirc 


7 COM P RESS OR BELT C hc( k oiui^ev^i > 0 nn niths 

The compressor beltwill wear l.nu’oi il the teii‘;ion the niotm and makcany needed adjustment by shifting 
IS properly adjusted Pioper tension will also ensuie the itoIoi on its mountmg plate 
maximum compressor efficiency and a riininium ol 

noise Correct tension allow s approxiniatelv 1,2 indi WARN'ING Shut off power to the motor before 

of belt deflection Check belt tightness when oilir^ handling the (onipi essor belt 


case, the intake air should be piped from outside, an 
air dryer should be installed, or both Check to see 
whether the air lines run through a cold room, or 
duct, Ol are fastened to a cold wall or other surface 
These conditions will cause condensation in the lines 
Be surethe moistui e m the air -storage tank is drained 
often and not allowed to accumulate 
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8 COMPRESSOR SAFETY RELIEF VALVES Check once a week 


Safety relief valves are factory-set to i elease at 
approximately 15 psig higher than the rated pressui e 
of the compressor Safety relief valves are located 
next to the pressure switch on the tanks Check each 


safety relief valve by pulling on the ring to unseat it 
MALFUNCTIONING VALVES SHOULD BE REPLACED 
OR REPAIRED IMMEDIATELY 


9 PRESSURE REDUCING VALVE Check once a month 


The prv setting should be checked A permanently 
installed gage downstream from the prv will indicate 


if the correct pi essure is being maintained Reset 
the prv if necessary 


10 PRESSURE-RELIEF VALVE Check once eveiy 6 months 


Make sure that the valve setting has not shifted 
(20 psig maximum setting) This valve is located 
integrally in the prv shown m Figure 1 Allow air to 


blow thiough for a few seconds This will prevent any 
sticking action caused by the valve remaining in the 
closed position for long periods of time 


11 PRESSURE SWITCH Check once every 3 months 


The cut-in and cut-out settingof the pressure switch 
should be noted by operating the compressor safety- 
relief valve and observing the pressure gage indicating 
the tank air pressure The Maintenance and Repair 


sheet foi the compressoi used provides cut-in and 
cut-out settings as well as the required pump-up time 
for given compressors 


Sensor—CorotrolBer 

OPERATION 


The sensor-controller system performs two func- 
tions measuring and controlling The sensoi , foi 
measuring, is located at the point of measurement 
and is connected by conventional pneumatic tubing to a 
controller which can be located in a remote equipment 
room or on a central panel 

Sensors 

The sensor provides a 3 to 15 psig pressui e in the 
sensor line to pilot the controller Sensors arc avail- 
able with averaging, temperature-measuring elements 
for duct mounting, bimetal temperatui c-nieasui ing 
elenientsfor wall, light-troffer , or Dew Probe* sensoi 
mounting, rod-and-tube elements for duct mounting 
or immersion in liquids, nvlon humidity-measuring 
elements for duct mounting, and diaphi agm-tvpe 
elements for duct-static or differential-pressure 
measurement 

Controllers 

Operating on a force balance principle, the conti oiler 
takes only a small pressure change from the sensor 
amplifies it through a main lever, proixirtional band 

♦Trademark 


level, and propoi tional relay unit, and provides a 
3 to 13 psig branch-line pressure output m proportion 
to changes in input pressure from the sensor 

Controllers are available for either a smgle input 
fi 0111 one sensor or dual input from two sensors The 
dual input model is used in compensated systems 
Eithei model may also have, in addition, an input 
fi 0111 a 1 emote, control-point adjustment (CPA) switch 

Air Suppl y and Filtering 

Foi sensor-controller systems it is essential that a 
cleanair supply be maintainedasdescribed previously 
The supply should have good oil separation from the 
compiessor opeiation, adequate moisture removal, 
and be free fi oni all impurities 

Each of the various sensors includes a sensing 
element a small nozzle and flapper, and a filter and 
SCI een A restriction is also used This is usually 
located in the controller, but it may be m a separate 
main-air line to the sensor The controller is also 
furnished with filters and screens The filters and 
scieens are included to protect the nozzle and re- 
striction from impurities 
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MAIMTRMAMGE 


1 SENSOR CALIBRATION AND OPERATION Chock evcrv 6 months 


A Checking calibration Scnsoi calibration may 
be checked by taking a reading — temperatuie pi es- 
sure, or humidity — at the sensing element lo< ation 
and comparing it with the reading on an indicating, 
receiver gage in the sensor line 

NOTE Sensors are factory calibrated and should be 
compared only with highly accurate measuring 
devices, properly used 

If the sensor appears to be out of calibration, 
check for the following 

1) Dirty filters and screens m controller (acts 
the same as a clogged restriction) will result in a 
"droop" or reduced readings on the receiver gage If 
this IS the case, replace the filters and screens Dirt\' 
filters and screens at the sensor increase the gage 
reading 

2) A clogged restriction will also result in re- 
duced readings on the gage If replacement of the 
filters and screens does not correct the readings, also 
replace the restriction 

3) A faulty sensor line will result in either a 
droop or an increased reading on the receiver gage, 
depending on the relative location of the faidt with 
respect to the restriction, gage, and sensor Leaks 
result in reduced gage readings Kinks between the 
compressor and gage result in a drop in readings 
Kinks between the gage and sensor result in high gage 
readings Check for kinks or leaks if suspected 


4) A clogged sensor nozzle will result in an in- 
ci eased reading on the gage 

NOTE Do not attempt to clean the nozzle or other- 
wise rejiair a sensor Return it for repair 


B The duct-static or differential-pressure sensor 
can be recalibrated in the field This has a 2 in water 
operating span The span may be set to operate any- 
where in a range from 0 to 5 m water Pipmg should 
also be checked between the pi essure pickups and the 
sensor to see that it is tight and free from dirt If 
calibration or adiustment is needed, the instructions 
furnished with the sensor should be followed 


C Humidit y s ensors have a nylon element which 
should be cleaned every six months The element 
may be cleaned by gently swirling the device m a 
shallow ti av of clean acetone Be careful not to allow 
the acetone to enter the nozzle-flapper area The 
element may suck together when wet but will separate 
after diving Use a soft, dry brush to clean the 
bracket and level assembly 

WARNING Acetone is a highly flammable solvent 
and must be liandled w ith extreme care Avoid breath- 
ing the vajior and unnecessarv contact with the skin 


2 CONTROLLER CALIBRATION AND OPERATION Chock every year 


A General In geneial, the instructions for the 
controller should be referred to for checking con- 
troller calibration The following provides a simple 
checkof calibration and propoitional band for a single- 
input controller 

B Calibration check Turn the setpoint adjust- 
ment screw or remote CPA dial until the controller 
branch-line pressure equals 8 psig Forapiopeilv 
calibrated controller, the setpoint scale reading 
should then be the same as a reading taken on a sensor- 
line receiver gage 

C Proportional bank check 

T] Determine the span of the sensor The span 
IS the total range of the sensor such as 

Sensor Range of Equals Span ol 

-40 to 160 F 200 F 

50 to 100 F 50 F 

2) Convert the proportional band setting on the 
controller to throttling range The proixirtional band 
IS the percent of the span change reauired to change 
the branch-line pressure fiom 3 to 13 psig 

For example, a proportional band setting of 
10 percent with a 200 F span sensor pi ovades a 
throttling range of 20 F (0 10 x 200 = 20 F) 

This means that as the sensor senses a change 
of 10 percent of its span, or 20 F, the branch-line 
output of the controller will change from 3 to 13 psig 

3) Determine the exact number of turns of the 
setpoint adjustment screw required to change the 
branch-line pressure from 3 to 13 psig through the 


propoi tional-band setting The setpoint adjustment 
screw has 10 marked divisions One division equals 
1/2 peici'iit of tlie sensor span Twenty complete 
turns loveis the whole span The number of turns of 
the setpoint s< i evv required to cover the adjusted 
propoitional luiid setting is as follows 

inoportional band setting 
Jurns - Q 


For the example, the number of turns of the 
setpoint adjustment screw required to cover the pro- 
portional band netting is 


Turns = 


0 10 


0 05 
= 2 


NOTE Till mm; the setpoint screw through the pro- 
poi tionvl liand will also move the setpoint 
stale ixTintci through the throttling range 
Foi the example, this equals 20 F for 2 com- 
plete tui ns 

41 Cheik the proportional band as follows 

al Adjust the setpoint screw of the con- 
tiollei foi 3 psig branch-lmc pi essure for direct 
acting (13 psig foi icverse acting) 

b) lYii n the setpoint screw through the pro- 
portional band the exact number of turns calculated 
(2 111 the example) in the direction required to obtain 
13 psig braiuh-line pi essure for direct action (3 psig 
branch-line picssuie for reverse acting) 

c) Foi a properly calibrated controller, the 
branch- line pi essure should change from 3 to 13 psig as 
clesciibed If i ecalibration is required, refer to the 
individual Installation Instructions for the controller 
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Thermostats: 

OPERATION 



r=M 

I LJ 


MAIN 


RESTRICTION 



Fig 2 — View of Bleed-Type, One- Pipe Thermostat 


Fig 3 — View of Pilot-Bleed, Two-Pipe Thermostat 


Pneumatic thermostats may be divided into two 
groups the bleed type (ordinarily one pipe), Figure 2, 
and the pilot bleed (two pipe), Figure 3 They mav 
also be classified bj application, as room-type, or as 
insertion-type (designed for controllmg the tempera- 
ture of a medium in a pipe Ime or duct system) The 
room and insertion thermostats mav be of eithei 
bleed or pilot-bleed type 

The bleed-type thermostat varies branch-line pres- 
sure by regulating the position of a flapper against a 
nozzle Air is exhausted continuously at varying rates 
except when the lever assembly (or flapper) seats 
against the nozzle A restrictor is installed in the 
main-air supply serving the thermostat The re- 
strictor may be adjustable or fixed, and its function 
IS to restrict the flow of air to an extent that will 
permit the thermostat to bleed off air and reduce the 
control line pressure to 1 psig or less 

There are several types of pilot-bleed thei mostats 
which can perform special functions Among these 
types are 


1 The Day-Night thermostat which acts to control 
at a lowered night temperature It can be switched 
automatically from day operation to night operation 
and back again from a remote location This is ac- 
complished by using a main supply pressure of ISpsig 
for night control and 13 psig for day control 

2 The Summer-Winter thermostat changes action 
when a remote switch raises the main air pressure 
from 13 psig for summer to 18 psig for winter, or 
vice versa The standard summer-winter thermostat 
opeiates as a i everse-acting thermostat in summer, 
and as a direct-acting thermostat in winter It is 
also available in a model that is direct-acting in both 
seasons 

3 The Submaster type thermostat has an auxiliary 
bellows to set up the control point on signal from a 
1 emote master controller A simple means is pro- 
vided for adjusting the amount of set-up 


MAINTENANCE 


1 CALIBRATION AND OPERATION Check eiery 6 months 


Check the calibration of each thermostat when 
giving the control system its periodic checkup It is 
very important on room-type thermostats not to warm 
the bimetal by breathing on it or by keeping the liands 
near it while checking or adjusting the calibration A 


thermostat IS said to be "m calibration" when a temp- 
eratui e equal to the indicator settmg produces a 
bianch-linc pressure of 8 psig ± 1 psig 

Calibration may be checked by raising or lowering 
the thermostat indicator to a value equal to the space 
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(or other controlled medium) temper Atui e and ob- 
serving the branch-line air pressure Tf the branch- 
line pressure is more than 9 or less than 7 psi, the 
thermostat should be recalibrated Follow the cali- 
bration procedure outlined in the various individual 
Maintenance and Repair sheets 

A simple operational check may be done on the 


thermostat by blowing on or otherwise warming the 
bimetal andobscrving whether the appropriate change 
in pressure follows 

Submaster tv pe thermostats should be checked for 
the amount of set-up provided This procedure may 
be found on the installation instructions sheets for 
the Submaster thermostats 


2 THROTTLING RANGE Check once a year 


The throttling range may be checked by manually 
raising and lowering the setpoint and noticing the 
number of degrees change necessary to vary the branch 
line pressure from 3 to 13 psig Set the throttling 


range adjustment button as near to the minimum setting 
as the system will permit without causing a hunting or 
cycling condition Normally, 3 to 4 degrees range is 
satisfactory for room comfort control 


3 NOZZLE AND RESTRICTOR Check every 6 months 


Make sure that the nozzle is free of dirt so that the 
flapper will seat firmly to build up a branch-line pres- 
sure to withinone psig of main supply pressure The 
branch-line pressure should drop to one psig or less 
as the flapper is moved away from the nozzle by 
changing the setpoint of the device If the pressure 
fails to drop to nearly zero, or if there is excessive 
lag in doing so, the filter at the nozzle connection mav 
be partially plugged If so, replace it If the branch 
pressure lags when attempting to build up, the re- 


strictoi or restiictor filter may be partially plugged 
(Also see "Leaking or Restricted Air Lines” — page 2) 

The restrictor plate on pilot bleed thermostats will 
sometimes become clogged so badly as to impair the 
opei ation of the device Honeywell makes available 
a package assemblv for replacing this plate See 
"Nozzle Plate Repair Assembly" in the Maintenance 
and Repair sheet foi the thermostat in question 


HunrsicSfifiif Conlirols: 

QPERATEON 


Humidity controllers are bleed-type instiuments 
and operate on the same principle as bleed-type ther- 
mostats The sensing element, however, is actuated 


bv changes in relative humidity The length of the 
element varies with the relative humidity and, through 
a series of levers regulates the branch air pressure 


MAINTENANCE 


1 CALIBRATION Check even 6 months 


A periodic check should be made to keep the con- 
troller in calibration To make sure that the thi ottling 
range is correct, it is not necessary to checlc more 
than once a year Calibration and throttling-iange 


adjustments ai c similar to those for thermostats 
Refer to the propoi Maintenance and Repair sheet for 
the humidity controller bemg checked 


2 CLEAN ELEMENT Even 6 months 


It IS important that the hair element be kept clean 
so that it will respond properly to changes in the 
relative humidity An accumulationof grease and dust 
will widen the throttling range of the control after long 
use Therefore, periodic cleaning is recommended 
A thorough washmg of the elementwith a camel's hair 
brush and clean ether (obtainable at any drug stoi e) 
followed by a complete wetting with distilleo water, 
will restore the controller to its oiiginal sensitivity 


Critical applications may require washmg with distilled 
watei as often as every week 


V/ARNING Ettici is a highly flammable solvent 
and must be handled with extreme care Use only in 
a well ventilated area and m small amounts Avoid 
breathing the vapor and unnecessary contact with the 
skin 
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3 NOZZLE AND RESTRICTO R Clicck e\vi\ 6 mmit hs 

(Maintenance IS the same as outlined foi thei mostats Set Iluinifisiats MAINTENANCE, section 3 ) 


' Pressure ControBs: 

OPERATION 

There ai e three types of pneumatic pi essure con- (ontiol the static pressuie in a duct system or in a 

trollers, each designed for different applications s|iate su]iphcd 'vitli an by a fan system and operates 

fiom po'-itiVi' 01 negative pressures of zero to 6 in 

1 The standard bellows type pressure contiollei watei c<ilumn This conti'ollor utilizes a relatively 

may contiol from pressure as low as a few ounces laigc iiea diajilnagm to measure pressure changes 

01 as high as 300 psig, depending uixm the pi < ssui e 

range of the instrument 3 The thud t\ pe is the differential pressure con- 

tio'hi H'liicli loads to changes in the difference be- 

2 The static pressure regulatoi is designed to tveentwo pi essui es 


MAINTENANCE 


1 CALIB RATION Clu ck_< v ei \_R m ont us 

Refer to the propei Mamtc nance and Repair sheet iswcllasfoi c hecking throttling range This latter, 
for calibrating the pressiii e i ontroller benig diitkcd howevci, need not be done more than once a year 


2 PIPING FROM CONTROL LER TO CON IROI LED ^EBIB M Chec k every 6 months 

The piping from the conti oiled medium to anv of cations of the statu pressure regulator and the differ- 

the pressure controllers must be kept an tight and i ntial iiiossuie lonti oiler to make certain the open 

fiee of dirt ChecK the piping at the lefcieme lo- end is not plugged in any way 


3 NOZ ZLE AND RE STRICTOR C',. ck^v , 6 months 
(Maintenance is the same as outlined foi thei mostats Sf e '1 hei mostats, MAINTENANCE, section 2 ) 




OnERATIOM 

Valves are designed for nianv different apnlicaGons Valves are refeiiedto as being ''normally open" or 

Each design has certain tempeiatuic and picssiiie "noi maliv closed ' A norniallv open valve will close 

latings as well as specific flow charadei istu s If when air pi essui e is applied to the actuator , and will 

valve trouble occuis, make sure that the I'ahe oi its letuin to an open jxisition when the air pressure is 

actuator has not been subjected to (ondit ions hevond removed Anoimallv closed valve, on the other hand, 

their limitations Under normal opeiating conditions, opens when an piessure is applied, and closes when 
a valve will give long, trouble-free service the pressure is removed 
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1 PArKTNG LUBPICATION Check one c a voai 


Valves with a rubber packing mav be onei ated 
annually to check for smooth opei ation The packing 
itself may be lubricated if necessaiv Valve‘s v. ith 


Teflon jiackmg require no periodic lubrication Refer 
to Honevwell Foini 77-5602 for proper lubricating 
piocedurcs and luiu icants 


2 PACKING ADJUSTMENT AND REPACKING Check once a year 


A small leak that is hardly noticeable is sometimes 
overlooked as a trivial matter In fact, on hot pipes, 
the moisture will often evapoiate before any dripping 
occurs However, the vapors eventually may corrode 
and rust the acutator so badly as to require i eplace- 
ment 

To stop the leaking of a valve that does not have a 
self-adjusting packing gland, tighten the packing nut 
not more than turn Allow the vah e to opei ate a 
while before any further tightening Never tighten the 
packing nut more than is necessary to prevent leakage 
Replace the packing if the leakage is not stopped be- 
fore the packing nut is tightened solidly 

To stop the leaking of a vah’e that has a spring- 


loaded, self adjusting packinggland (all Teflon-packed 
valves), replace the packing and spring, if necessary 
The packing nut should be turned down tight and re- 
quires no furthei tightening thereafter throughout the 
life of the packing 

When icpacking, inspect the valve stem, bonnet, 
and packing nut foi excessive wear, and particularlv 
fni scoi mg of the stem Excessive wear of the bonnet 
01 packing nutimpaiis its function of guiding the stem, 
and greatly i educes packing life Packing will not seal 
when used with a scored stem If any of these parts 
<>re not m good condition, replace them 

Refei to Honevwell Form 77-5602 for detailed re- 
packing pioceduie foi specific valves 


3 TIGHT CLOSE-OFF Check one e a v e li- 


lt IS important to check valves periodicallv foi 
proper close-off action If a valve does not close en- 
tirely, over -heating or over- cooling (dependmg upon 
the application) mav result under light load condi*^ions 
This trouble is often due to chips or scale lodged be- 
tween the valve disc and seat Excessive wear of the 
valve seat and disc will occur when a valve does not 
seat firmly This is caused bv the erosive action of 
the fluid leaking through the valve 

Check the air pressure supplied to each normally 
open valve to make sure it is 13 psig foi dav -night 
systems and 18 psig for single temperature systems 
when the controller is calling for the valve to be 
closed Each normally closed valve should be cliecked 
to see that it is closed when the air pressuie fiom its 
controller has dropped to zero psig 

Determine whether or not the stem is opeiating 
through full trav'el Check foi sticking cr binding of 
the stem The pressure of the medium being con- 
trolled should also be observed to make sure it is not 
exceeding the close-off rating of the valve being 
checked 

Three-way muting valves may be checked in a simi- 
lar manner However, they have tv o inlets and one 
outlet, and nlust close off against fluid flow on both 
the upward and the downwaid stioke ’^hev aie noi m- 
ally open to one port and noiniallv closed to the other 
and should therefore be checked fni proper close-off 
with both 18 psig and zeio psig air supnlied to the 
actuator 

If tight shut-off does not occui when ^tnm travel is 
correct, the valve should be disassembled and chc'ked 
for foreign matter lodged between the valve seat and 
disc Inspect the discs and seat to determine if re- 
placement of either or both is neiesaaiv Since 


valve discs aic made of seveial different matei lals to 
accommodate vaiious controlled media, pressures, 
and temperatui cs, caic must be taken to choose a re- 
placement that IS suitable for the application 
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Fu' 4 — Sectional View of Typical, Normally Open 
Vah e 
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Relajff* 


OPERATION 


Many types of relays are used, some of which can 
perform a variety of functions in a pneumatic contiol 
system 

To accomplish certain control action, it is often 
necessary to make or break an electric circuit by a 
gradual change in air pressure from a controller 
This IS accomplished by the use of a pneumatic elec- 
tric or p-e relay 

It IS also necessary in many cases to switch a pneu- 
matic circuit by an electric impulse This is ac- 
complished by the use of an electric pneumatic or e-p 
relay 

The Gradutrol relay is used to provide positive po- 
sitioning of damper and valve operators It also pro- 
vides for a complete range of adjustment of the 
controlled device 


Other purposes foi which relays are designed are 

(1) To aveiage the demands of two controllers, 

(2) To switch a pneumatic circuit at any desired 
pressure setting, 

(3) To select the higher or lower of two control 
pressures, 

(4) To reverse control action, and 

(5) To increase the capacity of a controller 

Those relays which are entirely enclosed require 
no maintenance and will give continued trouble-free 
service if the air supply is kept free of dirt, oil and 
moisture 

Some e-prelays have integral filters These should 
be checked according to information in their individual 
Maintenance and Repair sheets 


MAINTENANCE 


1 E-P AND P-F RELAY OPERATION Check once a year 


To check an e-p relay, first energize the electi ic 
circuit and observe the result of switching the contiol 
line Make certain the relays are kept div, for moist- 
ure will shorten the life of the coil and rust the various 
metal parts Check the relay unit for propei switch 
action of the air lines and for any leaking of air 


Chock the opera* ion of p-e relays by observing the 
piessuie at which the electric switch trips to make 
sui e it is in proper sequence with other control settings 
The wii ing to the e-p and p-e relays should be 
checked to make sure the connections are safe and 
secuie 


2 GRADUTROL RELAY OPERATION Check once a year 


This relay should be checked to make sure its 
settings are correct and its action not hamiiered by 
dirt or corrosion The actual starting point and op- 
eration range should be checked and adjusted if 


necossai V 

Refei to the specific instructions for the particular 
relay iinolved 


Dampers^ ancS Oamper Operators: 

OPERATION 


The subject of damper maintenance can be piesented 
with greater clarity when combined with a discussion 
of damper operators 

Pneumatic damper operators requiic little mainte- 
nance under normal operating conditions Howevci , 
the linkage between the operator and the dampei that 
it operates should be cleaned and lubricated legulaily 
to minimize wear due to friction 

Dampers being used for modulating service must be 
kept in good operating condition to prevent the jerk\' 
action that occurs as a result of sticking dampers 


This IS espcnallv true when the operator is not 
equipped with a [xisitive-positioning relay 

Dampers ai e often operated in unison with other 
dampers or equipment A common example of unison 
operation would be thefresh-air damper opening while 
the return-air damper closes If one operator is op- 
erating both dampers, check to make sure the cross 
connecting linkage is working properly If one operator 
is used to operate each damper, check for correct 
unison operation of the opei ators 
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•’ARP3T7iMAr'!'^ri 


1 LTJBraCATE BEARINGS Evf'r\ 6 months 


Lubricate all damper bearings with a mixture of 
powdered graphite and penetrating ml Squirt it on 
with a pressure oil can This lubricant will not pick 
up dust or lint as the penetrating oil soon cvapoi ates 
Use the same lubricant for all points of friction on the 


linkage if the oporatoi is mounted inside the duct A 
I'ght weight machine oil may be used on the operator 
and linkage if the operator is mounted outside the duct 
Luhiicatethc opeiatoi shaftwith Lubriplate #630AA 
(Honeywell ^310879 1-3/4 oz ) 



View of Damper Blade with Section Through Brass 
Sleeve Bearing 


LUBRICATE 



Detail of Cross Connection 




Sectional View of a Typical Pneumatic Operator 


Lubi icants recommended may be ordered from 
HONEYWELL INC , COMMERCIAL DIVISION 
1885 Douglas Drnc North 
Mmncapolis, Minnesota 55422 


Pneumatic Operator Mounted Externally on a Damper 
to Operate the Damper Througli a Pushrod 
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2 COMPLETE TRAVEL AND TIGHT CLOSE-OFF Check every 6 months 


Inspect the damper blades for bends oi distortions 
that might prevent them from closing along their en- 
tire length Such damage can be caused by the force 
of the operator if one or more of the damper bearings 
’’freezes" due to ice or the lack of proper lubrication 
Improper use of heavy maintenance tools or distortion 
of the duct work canalso cause damper blade damage 
Check the operation of the operator to make sure it 
IS performing the function intended Observe the 
opening and closing action of the damper blades as 
the control line pressure to the operator is changed 
over the spring range of the operator If the operator 
IS equipped with a positive positioning i elay, it should 
be checked for proper operating range and starting 


point If the damper does not open as wide or close 
as tight as it should, it may be due to linkage which has 
loosened and slipped Check, readjust, and tighten all 
connections The trouble maybe due to an overloaded 
condition That is, the force required to move the 
damper through its full travel may exceed the rating 
of the operator Damper load ratings are based on the 
force necessary to operate standard dampers m good 
mechanical condition, and the operators for them are 
selected on this basis according to the total damper 
area However, if the damper bearings and linkage 
are not serviced periodically to keep them clean and 
well lubricated, the operator may soon be unable to 
position the damper properly 


Switches; 

OPERATION 


Switches may be classified as diverting or pio- 
portionmg The diverting switch is used to manuallv 
transfer or connect air Imes between controllers and 
controlled devices The proportioning type switch is 
used to manually vary the air pressure to a cnnti oiled 
device The most common application of the pi n- 


portioning switch is to manually position dampers 
fi om a remote location 

Identification plates are provided with all switches 
Make sure tliat each switch has identification display- 
ing the correct information about its type and function 


r^APNTENANCE 


1 DIVERTING SV/ITCHES Glieck nneiation once a yeai 


A Tapered-plug type (SP47B, C & D onlj ) 

Under normal conditions they will i equii c ver\ 
little maintenance The need for sei vicing can lie 
noted by the effort requited to turn the switch If the 
switch does not operate with ease, it sliould lie dis- 
assembled, cleaned and greased with Dow-Coi ning 
DC- 11 lubricant This lubricant is available in fi oz 
jars and may be ordered by specifying Hoiievwcll No 
314047 lubi leant 


B O'-Ringtv'iie 

If the switch does not operate easily, clean the 
intci nal metal parts with trichloroethane or a similar 
solvent Do not allow any of the solvent to touch the 
'O -rings~ Lubi icate the rotor, O-rmgs, inside of 
The'swTtchlxidv and other working parts with Honeywell 
No 309335 lubi leant 


2 GRADUAL SWITCHLF Che< k calibration oiio^ a year 


If the sw'itch has an indicating plate the t alibi atioii 
may be checked by positioning the induatoi loioh to 
lead zero just as the controlled Imebegms to indicate 
pressure 


The operating parts not within the sealed unit are 
protected by a dust cover which should be kept firmly 
111 place 
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HONEYWIEU MAINTENANCE SERVICE 


These general maintenance instructions on the proper upkeep of vour tempera- 
ture control system together with the information found on the instruction 
sheets for the individual controls, should allow you to perform the maintenance 
necessary to keep your system in good operating condition 

However, there aie some who would rather have their control systems 
maintained bv trained conti ol specialists It takes several years of training 
and experience with control systems to be able to pinpoint sources of trouble 
and to know how to handle them before they cause system breakdowns The 
technicians employed in Honeywell's Service Departments have nist such training 
and experience Honeywell, through its branch offices, offers Maintenance 
Agreements to provide regular, expert service for all temperature control sys- 
tems equipped with Honeywell controls These agreements may be obtained to 
supplement installation contracts or supervision contracts and are available 
also where equipment has been purchased on a deliiered basis 

Even if you have your own maintenance department, you will find Honeywell 
Maintenance valuable in giving vou the benefit of consultation with trained 
technicians It is economical, too, because it prevents costly rush service 
calls Inspectionis made at regular intei vals in accordance with the Maintenance 
Agreement There is no waiting for service when the rush starts at the first 
cold spell, or on the first hot day And, perhaps most important, you can 
always be sure that your automatic control system is operating at the level of 
efficiency designed into it 

For detailed information about Honeywell Maintenance Agreements, write or 
phone the nearest Honeywell Branch Office (sec the list of branches on the back 
cover of the this booklet) or write 

HONEYWELL INC , Commercial Division 
2753 Fourth Avenue South 
Mmneapolis, Minnesota 55408 


HONEYWELL • Minneapolis, Minnesota 55408 • Toronto 17, Ontario 
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SALES and SERVICE from Coast to Coast 


ALABAMA 

Birmingham 

Huntsville 

Mobile 

ALASKA 

Anchorage 

Fairbanks 

ARIZONA 

Phoenix 

ARKANSAS 

Little Rock 

CALIFORNIA 

Los Angeles 
Sacramento 
San Diego 
San Francisco 
Santa Clara 

COLORADO 

Denver 

CONNECTICUT 

Hartford 

Milford 

DELAWARE 

Wilmington 


FLORIDA 

Jacksonville 

Miami 

Orlando 

Tampa 

GEORGIA 

Atlanta 

HAWAII 

Honolulu 

IDAHO 

Boise 

ILLINOIS 

Champaign 
Chicago 
Harvey /Dolton 
Peoria 

INDIANA 

Fort Wayne 
Indianapolis 
South Bend 

IOWA 

Cedar Rapids 
Davenport 
Des Moines 


DIST OF COLUMBIA KANSAS 

Washington Wichita 


KENTUCKY 

Louisville 

LOUISIANA 

Baton Rouge 
Metairie 
(New Orlenn'^t 
Shreveport 

MAINE 

Portland 

MARYLAND 

Baltimore 

MASSACHUSETTS 

Boston 

MICHIGAN 

Detroit 

Grand Rapids 

Lansing 

Saginaw 

MINNESOTA 

Minneapolis 

MISSISSIPPI 

Jackson 

MISSOURI 

Kansas City 
S* Louis 


MONTANA 

Billings 

NEBRASKA 

Omaha 

NEW JERSEY 
Union 

NEW MEXICO 
Albuquerque 
NEW YORK 
Albany 
Binghamton 
Bullalo 

Long Island City 
Potsdam 
Rochester 
Syracuse 

NORTH CAROLINA 
Charlotte 
Greensboro 
NORTH DAKOTA 
Fargo 

OHIO 

Akron 

Cincinnati 

Cleveland 

Columbus 

Dayton 

Toledo 

Youngstown 


OKLAHOMA 

Oklahoma City 
Tulsa 

OREGON 

Eugene 

Portland 

PENNSYLVANIA 

Avoca (Scranton) 
Harrisburg 
Philadelphia 
Pittsburgh 

RHODE ISLAND 
East Providence 

SOUTH CAROLINA 

Charleston 

Columbia 

Greenville 

SOUTH DAKOTA 

Sioux Falls 

TENNESSEE 

Chattanooga 

Knoxville 

Memphis 

Nashville 


TEXAS 
Corpus Christi 
Dallas 
El Paso 
Fort Worth 
Houston 
Lubbock 
Odessa 
San Antonio 


UTAH 

Salt Lake City 

VIRGINIA 

Norfolk 

Richmond 

Roanoke 

WASHINGTON 

Seattle 

Spokane 

Tacoma 

WEST VIRGINIA 

Charleston 

WISCONSIN 

Appleton 

Madison 

Milwaukee 


...and across Canada: HONEYWELL CONTROLS LIMITED 

Head Office & Factory: Toronto 17, Ontario 


NOVA SCOTIA 

Halifax 


QUEBEC 

Montreal 

Quebec 


ONTARIO 

Hami'ton 

London 

Ottawa 


Sudbury 

Toronto 

MANITOBA 

Winnipeg 


SASKATCHEWAN 

Regina 

ALBERTA 

Calgary 

Edmonton 


BRITISH COLUMBIA 

Vancouver 


. . . and around the World: INTERNATIONA!- DIVISION 


SUBSIDIARIES AND AFFILIATES^ 


General Offices Minneapolis, Minn 55408 

Export Sales Offices Chicago, III , Denver, Colo , Ft Washington, 
Pa , Long Island City 1 , N Y , Los Angeles, 
Calif , Manchester, N H , Washington, D C 
Freeport, III , Cleveland, Ohio 


ARGENTINA 

Buenos Aires 
AUSTRALIA 
SYDNEY Surry Hills 
H S W 
Adelaide 
Brisbane 
Canberra 
Hamilton 
Hobart 
Perth 

South Melbourne 
Surry Hills 
AUSTRIA 
VIENNA 
Graz 

Innsbruck 

Linz 

BELGIUM 

BRUSSELS 

Antwerp 

DISTRIBUTORS 

BOLIVIA 
CHILE 
COLOMBIA 
EGYPT 
FIJI 

FINLAND 


A’’lon 

Bressoux 

Brugrie 

Charleroi 

Ghent 

Zoldei 

Luxembourn 

BRAZIL* 

SAO PAULO 
Rio de Janei-o 
COLOMBIA 
★ MEDELLIN 
DENMARK 
COPENHAGEN 
Aarhus 
FRANCE* 

PARIS Malakoff 

Lille 

Lyon 

Marseilles 


GREECE 

HONG KONG 

ICELAND 

INDIA 

INDONESIA 

IRAN 


GERMANY* 
FRANKFURT MAIN 
Berlin 
Dusseldorf 
Freiburg 
Hamburg 
Hanover 
Munich 
Nurnberg 
Offenbac h 
Stuttgart 

GREAT BRITAIN* 
LONDON Biontfo d 
l3ollast 
Birmingham 
Cardiff 
Dublin 

Glasgow (Scotland) 
lF*eds 

Manchester 


JUGOSLAVIA 
KOREA 
KUWAIT 
LEBANON 
MALAYSIA 
NETHERLANDS ANT PERU 


Middlesbrough 

Nagasaki 

PUERTO RICO 

Motherwell 

Nai)oya 

Rio Piedras 

Sheffield 

Niihama 

SWEDEN 

HONG KONG 

Niigata 

Okayama 

STOCKHOLM 

Goteborg 

ITALY 

Osaka 

Karlstad 

MILAN 

Sapporo 

Malmo 

RoloqnT 

Tokuyama 

Norrkoping 

Cetma 

Toyama 

Skelleftea 

Fiff nz? 

Yokkaichi 

Sundsvall 

Geno' a 

LEBANON 

Linkopinci 

P‘'dnva 

★ BEIRUT 

SWITZERLAND 

Poma 

ZURICH 

ic'ino 

MEXICO* 

Basel 

JAPAN* 

TOKYO 

MEXICO CITY D F 
Monterrey 

Bern 

Geneva 

Cl iba 

NETHERLANDS* 

Lausanne 

Ful-i o' 1 

AMSTERDAM 

Wallisellen 

Hroshima 

Hengelo 

VENEZUELA 

Ki{ iLvushu 

Rotterdam 

CARACAS 

juvamn 

Emmen 

Valencia 

NEW ZEALAND 

PHILIPPINE ISLANDS 

THAILAND 

NORWAY 

PORTUGAL 

TRINIDAD B W 

OKINAWA 

SINGAPORE 

TURKEY 

PAKISTAN 

SOUTH AFRICA 

VIETNAM 

PANAMA 

SPAIN 


PERU 

TAIWAN (FORMOSA) 



fFirst city listed is head office locahon 
*includes manufacturing facilities 
★ Honeywell Res Engineers 

Body copy set in Grotesque 6'A pt on 7 (upper halt page' on S fn'f) 

States— Medium il'215 Cities— Light r126 Mam head sc^ in Venus 
Extended, 12 pt , addresses (Canada & Internation'*!) n '’1hand2i5 Opt Sec 
ondary heads, as ' Foreign Subsidiaries ,” set in Grotesque Rold «216, ‘j pt 


Order proofs by 
Form No 76 4783 
June ld66 


.across Canada: HONEYWELL CONTROLS LIMITED 
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THE C773 IS A PLATINUM FILM SENLCR 
VTrilCH HAS A POSITIVE TEMFERATURE 
COEFFICIENT. ON A RISE IN AI.ILIENT 
TEMPERATURE THE RLI-ISFANCE OF 
THE SEN.EOR INCREASE., 



C C7T7A ccr.:a..-'s a 


i» ~ • ' 

t ^ U ^ t « ^ ^ 

t.'irK cr ic’.:’" :o!E'ct.)r a y\ 

Z C7”X ccitairs r s "-rlo ' 'a-I' j ’ 

tcr.cii '.""i cH'l rr*cUiit %y *z 


('atV'-'o ■■’•’.d a'Ki rr.u •;(!• 

s'r ccl'c:'-'- .r'taila' 'n 


w A/ai!ab!e V/;th a :r;c:;.un cr i -jh a*:! 
temperature rc’'.'’je ("p:: 'y r- 

C Imme-'rcn well a^d rcnict^* c-'.ccr v/inn'j 
compartment available cjpar->t‘.' ’ 


n I. 

10 77 ( 0 -! 
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nD •! i-. •'- 'T >! II It V-'7<, “\ li i‘ 'L,*/ L .J 't 5 


— if.V'caTArjT 

THE EPCClFICATICr.3 CIVCrj IM TMlT, PUT! iCATlOf,’ DO NOT ir.DL"in r.OOMAt. MANUr ACTUniNG TOLEHANCE3 
THSnErOnE.THISUrilT r/AV not match the LI-iTrOCi’LCinCATIONTlX ',CTLY ALl.O,TMI5PnCDUCTI5 TEST to 
f':T> CAUOOATCD UNCCn CLOSELY CO'JTfiOLLrO CCNOiTICVS. Af O COME MINOO DirFEnir4CES IN PERFOn 
MAA'CE CAN CE EXPECTED IF THOSE CDODITIONS ARE CHANt'.CD 


TRADELINE LtCDELS AVAILABLE 


niMENSlON'I ScaFns 2 and 3 


C773A Tcnrpcratura Sonror. Sip.qIc scnscr mourns in ACCESSORIES 


r.oragj tank uno'] smncraon v.oll or on collector 
with mounting dip. 

C7733 Tempiraturs Sensor. Double sensor mounts 
m storage tank using rnimcrcon ’.•ell or on eel 
lector vnth mo’unting clip 

C773C Temperature Sensor. Smg'e sensor has flat 
tenet! end vnth mounting hole for ccllccicr 
installation 

C77ZD Temperature Sensor Double sensor has 
fbtte.'ied end v.nth mounting ho'c for collector 
installation. 

LEADVA’RE- 

C'’73A,C-two 18 inch i n | No 22 

NEC Class 1 

C7'’3n,D- two ebek, two white 13 .i-'i 1*587 2 
m-i I , Mo 2? stranded, NEC Cbrs I 
TEMPERATURE RANGE Minus [0 to pl-is *180 T 

( minus -16 to plus 232 C ) 


Immersion Well fer mounting sensor in storage 
tank See Table 1 end Fig 1 
Rc.m.otc Sensor Winng Cempartment -for wiring 
storage tank sensor, Pa'i No 1 11892F. 


Y».H» I j* 

\ r 1 i 




j ‘“1 


j I 

‘I II 

I I INMll A ! OS * * 

r — - ♦- 


»N' tU» f •» ' Si 

1 ■* I I I I ►« I w 4 • 


■|G T-T.ANK CcNSOn INGERTtD **J IV.MERSlCrj 


WELL 

TABI h > IMMERSION WELL TABLE 


IMMERSION 

LENGTH 


INSULATION 

LENGTH 


in 

mm , 1 

1 

1 j 

1 

1 mm 

1 

1/2 NPT 

3 3 '8 ' 

' 85 7 

Tm * 

' 38 1 

121 731A 

3 3/n 

85 7 

1-1/2 

381 

- 

3 3'8 

65 7 

3 

76 2 

121371L 

3 3'0 

85 7 

4 

101 6 

127554 Aa 

•3 3/8 

136 6 

4 

101 6 

1225518a 

0 

152 4 

1 1/4 

31 8 

11262CBB 


SELECT WELL MATERIAL AND 

0 RDER NUMSER RE IX W 

IPPER ! CTAINI res ST^CL 


3/4NPT ! 1/2 NPT 

121371B 121371E 

1 ? 1371 K*i 
12’l371M 


3/4 NPT 
121 371 


3Has plastic sleeve on mscrtion well coninjfJ oi l>J^f J 

@KOSRIR5@ EPu’PQP.DjIIATSOS'J 

WHEN PURCHASING REPLACEMENT AND MODhRUIZATION PRODUCTS PROM YOUR TRADELINl 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR EPECIFY- 

1. Order number * 

2 Accesiorics (iirmcrston well rriuolc »tnsr>r wifiiig L'Miiiiai'ini r.t) 


IF YOU HAVE ADDITIONAL QUESTIOt.'J NEED fl)n''HE(. I*, r DI’VA ’'ION OR WOULD LIKE TO COVf.’CNT ON OUn 

pncDucTS on services, please write on phone 

1 YOUn LOCAL HONEYWELL RESIDENTIAL 01 VISION SALE'. OF riL I 'C Ht CK Y.HI T t PKjrS QF PHONE DIRECTORY) 

2 RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC . tees DOUGLAS DRIVE f ORTH 
MINNEAPOLIS. MINNESOTA SS422 (6121 ST.’ FEU'l 

(IN CANADA-HONEYWELL CONTROLS Llf’ITFD 7dl.' flLl'iMFnF I'OAO, SC An" 0 ('Tk''GH ONT.'*Rl0 MIP 2V')I 
INTFl'iNAriONAL SALES Ar^U SERVICE Of Fluf. IN All P" 'i . iTirSurUit .M-:. 
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1. Init 2 i!::r mas' b? :r.d 

2 Disconnect fov.^r surpi'/ before ccnrcct.rj 
v/inng to prevent c cct;.c.il or Cijupn-r-.t 
dentege 

3 Always conduct a thc-ough checkout as outlj.ei 
in the inrtructions .',th the primary ccrt'c! 
when ms”'’lmon is ccmp.'etc 


j 

I 

I 

I 


LOCATiOM 

Foilov/ the system ma' -facturer • rccomric'id.'ti 'iis 
for the best location of the sensor Ei.h sc'ser ih'> . A 
l>e located so that it crper.incos the most uscfi I ten- 
pcratu’-c fer proper s>stem operation 

MOUNTING SENSOR 

Ilount C773A.B as a stcra;;c fanft sensor ustc an 
immersion well as follows 

I Dram r/stem flti.d to a ncir.t bclcw the s'.'^jr 
. fitting 

2. Screw the well into 'he thrcaJtJ fitt.n’ Use an 
appro vc'j pipe dope cr Te' n 1 1 ;-* to .eil ihe t"' , 

3 Refill system and ch>'c.. 'ct Icikj 

4 Insert the senser frobo .■••n iht • ■ I! 

until It bottoms Sec Fij I 

5 Attach rcla ner clomn ov:r ct'."vc on well 

Fit wires tn clamp groove ana lightlv tighten screw Do 
not cve-'ichtcn 

Inriall C773A.D as a col'e.'tor senst't using the moant 
mg dip provided and hlo 8 yiew f 'cum Cr/7C D as ,i 
collector sariscr using the njt:rnf\' 'iiJ w.th mot-v-nj 
hole and a No. 3 or 10 1 rew 

Temperatures in excess cf 4C(0 F (232 C| w.ll d im.i ;n 
the Knsor Shie'd the sender igjinnt pcss-ol'' ov";';-> 
perature ccnlitions I'lO'' 'a s’.^vn crer..:.' / «.< 

mount cr/'ertor s' r ~'r to c . ’tTi.r f . i' < > j' 



1. Shield the sensor sgeinst possible overtem- ' 
perature conditions prior to system operation j 

2. On un;'- •’ ‘ cod'-ciors mount the senser with • 

Icadwircs down to Keep senior from accumu 
lating water ' 

3 Wire additions to tne Icsdwifes must be capable 
I f’f wit'ist.’nuirg a t< tnpcra'ure uf 4^0 F (232 C] 

i 


/Ul vr.TiT't r’ust ccr^ply with jpphcacle codes and 
ordinances The 'J773 c^n be used for njT.crous appii 
cations in solar cemgy systems F g 4 shows the sensers 
wired to an R7-‘i'2 Diff rrcntul Tcmpciatutc Contrcl ?: 



MC. 4 VMlll'.c, C77 1 TO '17412 DIFrcrU.'.TIA'u 
IL', [lATUfl! rCrjTi-OLLEfl 
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^■r: CV/3.1 .. 

1 

i* ii.-np:-.’.,,'' 


o •• III • / ,« f I 

^*1 4 4tt4 4t«-^ 

table (s ich .i; iblden 0762 or e ^uiv 

tivo ilich icaJ.'. . 

- • • • 

- to '.r ' 

i t\- 

J t 44*i 1 1^*4 • ^ 

OS ihla '.iJio fioriwcnr, rim! inter 

tv 0 ..h.t'’ laad’.v.rc: he 

:r ; 

4 - 4 


• 4 A 


If :Ii9 amount ci s' 

r.^r «. i 

a use,'! dioc.-ii 

I " • fer; 


Cti'n; -irent (Part V- 

|30 5 m], use N'o H 

A“*r 2 cn 

! ijTCU'.del met 

»!». ' Lon 

HP"::'') .s .'»si 

1.1* le !cr '.’..'t rsar win-; (.,,'C 

duit or t «o rcnductc: 

. 4- A 

^h’e Co-nect i 

•j„ .ii 

c> 



orccr.dji5ttoqrou:.j3; *.h 2 cc.'tr -’.br Grcurici ~^u. 


0PEE^ATi©E^J Ar.1P 


(fan n^^r.^5^-; nr- 


OPERATION 

Thf C773 IS a ph’tr.'^T. f.l'n sensor T-oche^ed :n a cop 
per cnpiu'e. The 'onsor ~j:s a p^-nti'-e tempcra"-rc cocf 
hc;cn», on a nse lt ansnent temperature the renstar'^ 
of tho «n»r incrcasrs ( ^l^ 5) 


CHECKOUT 

J.lako certain that cacn sensor is securely mounted 
V-’hen ebservuT] the r/stem in operation, check tint the 
►. , ^sensors are ccrrcctiy iemted. Hich sc.n..rr should be 
located ro that it cyTvticnces the most useful tempera 
tu:o for proper r/stc:n operation 

To dctcrniir.e the temperature which the sensor is 
cxpenoacing, use a h-qh rcsist.mco ch.mmetcr (20,000 
oh.ni/rolt or greater) »o mcasaro the resistance of the 
sensor. This measurement may be converted to a tern 
peraturo i'cadunq using r.g 5 C'cck a var.cr/ of tempera 
turc locations to insure uhai me sen’-or reading is pro- 
riding the most accurate temperature for proper system 
operation. 

If t^e sensors arc not providing cerrea temperature 
readings because of location, change th.e locat.cn and 
m.ount properly. 


L- 


HONE >1% E LL * ’ *.M . • « d * U ' ^ i ** v ♦ !'• » -» j* t 1‘ e v. -r*d f •*» ir 

Au*»r jiu K. J IJJ J if>l » - F / JfU *• U* I iu .1 y / * . * ** X i . I » » • f itui , I • • j ► I , ! ri li 


i 

. -4K - 1 

t; .• 

= 

t: ;; .. .i. ; 



> 

< i 

. 1 ..4' -.1... . .. 

' : 

- 1 

.1 i ■ - : 


:: 1 :! 
• • ! ■ • ! 

1 «il 

111 |)ii ' •*' 

•,*, tl* Tl >««Tu "< *»»4 


FIG. 5-CCWVERTING SEWSOR RESISTA.'fCE INTO 
DEGREES F [Cl. 
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Ri‘^n.A 



nTl r !d\ f ! N 

uJ b J u vy V/ ^4^ Li a 


THE R7m 1? Dlt'TLRtKTIAL IP’VinR 
ATUUE CONTROLLER PROVIDES AUTO- 
MATIC CONTROL OF CIRCULATING 
rUMPC. VALVES, DAMPERS, MOTORS. 
A-ND OTHER ACCESSORIES USED IN 
SOLAK ENERGY SYSTEMS. 


I 









" /U! 'Tiodoli C'^nt'.in i 'clid si^'.c' di' 
fcrtnti.i! tCT.McraUiie cor.’: :'.’.cr 

L, KT-IISB includes frcczi* protscticn 

j R7-11ZC inchid:s f;rc:c prctccucn and 
<:n -u.xihary rrlav driver 

'•'r'’<I2L) 'ncludoc overtemperaturp 


/}« .C ^ wiUiv I • 

u ' rc!*.y dn\e( 

■ i'.T'lirF :r.cli..drs frcire and ever 

r. .l.sry r •ley dnver. 

. p , r''sisti':'* perr-’.t '“hi'-'; n.3 cn 
‘ : ' :r.-"'V 'c 1! .nJ af^ipt 

. “jlT I- tri'v... '•rat'irc 



r ;nd frcp'c ,'■"■0 

# r-» r ■% ry 

: *'*■!'* 


*rr'r‘ 
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-~i r-" /« X - r’ r * n n to 


t TMt Off cif iCA t !ti*. . nivi f< rj rni’'i 1 jr : It A • . j • I .* ■ •■• »• -i ’.‘/.'.u'ACf ^ring TOLCfiANCuS. 

I IHMltFOm . TM.'J "Ml ’ 1 A ^ f. . : f.'ArCM I C* . .!! .. A I.. XAi. I LY ALCO,IMiJ»»; 1 COUCT IS TC iTEO 

AWO CALICnATlO ONOm Cl f.- ELY CON . F-M 1 1 '5 i :>* iJiflOV,. AOO ViAOR O'FFERtNCES IN PERFOR 

1 VANCE CAN OE EXPCCTtO ir TilJS£C 0 M 2 IT CiiA‘. ,rD 


rmoBum models 

TRADKLINS iV.ODKl,S jrc':’-ctcd J-.rl p.u’-.' k*I •' 
rent value. TTvALFtl.tNE ..pui arc r.'.c 

TriADW.V£ MOD£L AVA'LAOLS 

R7412F DifferentuI Tc.t parature Ca.'.si;.! r 


STANDARD MODELS- 


> . .'<(/• .1.7 c .,e of handl.nq.ard nvixinumrepUca 
!-'.it.i!(J; l5 except as .noted bcfow. 

I l.«ii r LIN’E Pr.Al URES: 

• .'r.rli.i's frc.ee .*.nj overtemperature frorecuen 
.-.i ..11 au.x...ary re’i/ driver, 
a / R A.--RMNT I'jck v..t.i crCss referenje label 


'internal rcia/ LPtfiji/cs ‘’In'ciejl n a/ cia tnciguis ' 


rE: IPERATURE SETTING RANGES 
Operating Range (as defined by t‘ie icnpcratuic 
the low temperature sensorj 0 to plus 210 " 
( minus 1 3 to p'.js 99 C) 

Oifforcntial Tcmperatuie Ccntrcllcr mIj' :i’ l" 
ON and OFF diffcrcr.tnis .''rom minas 10 
to plus AO F [minus 5 6 to plus 22 2 C| Facto'y 
set at 18 F 1 10 Cl tcmpcratuie difference ON a' I 
3 F ( 1 7 C) temperarure difference OFF PL; in 
resistors v.iry settings (see Tdblc I. f\ije 7) 

Freeze Protection - 

Field aJiustable (R71I7F only) in 5 F |3 2 C; " 
crements frem HO to 190 F 1 j"’ re S9 Cl 


iT it'a, •rtirjiC'; ‘'Protictio.n se'pointas teeter, ii<. d. 

t 

R 11 2B Esc*, p: .r.ts ir.iy be specificc in 5 F |3 2 C] 
.ncrcmc.its f.'cm 190 to 190 F [57 to 39 CJ, 
but they arc factory fixed 
C .* I’crnjH'j; are 'Terontu! 10 f |5 5 C] 

Pir c .J.f^r.'t t.al 3F[17Cj ’ 

O.r'rcri’.pcraturc- ^ 

F.c’ 1 ' ];i,Aabl: sct.irgsJR" lirpcrl/', at Z’'.A?ct 
*17r|3. 6. cr8C] 

K7412B E set [> 0 ":*$ ruy bo specified at 37, 92, 
or 97 F jl 6, or 8 C), F’lf .they are fa. 'cry* 
fix'd ( 

F’e-:./ S'-* tt F (66C) 

[cor'iniii d on p•^gc 2) 


MODEL ' 

CIFF TEMP. 

j FREEZE 

OvEHTEMi’ERATURc : 

AUXILIARY flELAY 

! 

CONTROL 

PROTECTIO.N 

FROIECTlOrj I 

DRIVER 

^ ! 
/ ' 

R74L'’A i 

Yr-sJ 


i 

» 


R74I?B ! 

V.- ' 

N . * 




R7412C ! 

V ps^ 

Yes'-'' 

j_ 

1 

1 

J 


R7nru ■ 

Ye ‘ 


T. ■ 



R7412E 1 

Yes • 

' 

v,..rd J 

Yes':' 


n71I2F i 

Y-'s*' 

1 Ycs“^ 

V, ‘-c 1 

Vis':' 



OPiSE.iHRiG E:-;FCL1tl']ATCerJ . 

WHEN PUnCHAol.NG REPLACEMZM AND f.*: '‘T •.•i7aT:C'J PRCDUCTS FROM YOUR* TRADELI'JE 
WMOIESALER OR YOUR DISTRICUTCt’, RCPER ^ ) ni: TPArELINc CaTALOG OR PRICE SHEETS FOR 
COMPLETE ORDE.RING NUMBER, OR SPECIFY- 

« 

1 DifferentuI Temp rjture Control', f order 3 I um-.rsion ’'.'cl! o-der number * 

number. * t ,.r. f 'Jc*. r'l 

2 Temperature Sensor order number (two b t 's! ’pi't if(c-iti'’as if c^csircd * 

required). ' 

tF VCIJ have ADDITICNAt QUCSTIC*.S riiforin ifi ** '. 1 1' *1 OR \.p it D l.i KC TO rr:*t’./tENr ON CUR 
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1 ' " frccee 7 ”o*ect.'" rrs-s'or j'”i Irave it open 
c'CiitcB fer a sc’. -g o'" <57 F {6 C], irs*all a IJO 
y ' *-/-i rrv.T.' fi: rcrs'cr prcTkii-aticr ir.d’cated 
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0-,ic'Ti .'T'p-'':Mre prc'c'^ioo ic»''n 7 may be adjusted 
F’, r'-’-f-; t'c o.eri' -•j’^'o’Lrc p.ctroticn retostors, 
'71 .r, jM, j OT2(P'f-)(scc F 17 9) ■n'?r"4«c\cr 
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ADJUSTING FUNCTlOrJSOF THE R7412F 
fv Jcr to Fs; 8 for the locotior. c' ccrr j-vrc’.'i 
^'.:h can be removed to change the tu'cticn cf the 
F7'112F ' 

The r;- 1I2F can be motiified to ^rov-Je ftcfe 
; ^’cction through the internal reby Owy-Jiary rchv/. 
toih the internal and the au^tl-iry reby, or neither 
T’ '■'es CFt<5 jrd Cnil Csitrot i*':". types of fie*- ’ 
fi'Mc. non :f both CR9 and CRll rcm.! n n the cm 
•toilet the internal relay v/ill erer-; :r<! ?s v.<'!l 

as th'’ lo/Liuy t.by Remo. ,..7 Ci ) 1 a lies t'-e 
r.terral relay, uipp.ng out CRll d.aibles t'-e auxil.-'y 
relay V/hen both CR9 and CRll arc ta''CT out the 
^recz' protceiian feature rf the P,741CF is ccmplctrly 
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«'i n'lil.cr r.r/'',, CRIO and CR 12 contr. ■ .he;otype;of 
o.citci).; fi.i'ut'' protection If both CRIO and CR 12 
tinu n 1 . the tuitfllcr. tha irtcrnal relay will be do- 
--■fr^.a-o and t 'c lx 1 ar/ rcb/ wll he cncr«^.rcd 
I '..0 -.7 Cl ' 10 d.aihl's t'lc irtcrna! reby, cl.rn"! 
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